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ANNOUNCEMENTS. 


ESTABLISHMENT OF THE STATION. 


The Maine Fertilizer Control and Agricultural Experiment 
Station, established by Act of the Legislature approved March 
3, 1885, began its work in April of that year in quarters fur- 
nished by the College. After the Station had existed for two 
years, Congress passed what is known as the Hatch Act, estab- 
lishing agricultural experiment stations in every state. This 
grant was accepted by the Maine Legislature by an Act ap- 
proved March 16, 1887, which established the Maine Agricul- 
tural Experiment Station as a department of the University. 
The reorganization was effected in June, 1887, but work was 
not begun until February 16, 1888. In 1906 Congress passed 
the Adams Act for the further endowment of the stations estab- 
lished under the Hatch Act. 

The purpose of the experiment stations is defined in the Act 
of Congress establishing them as follows: 

“Tt shall be the object and duty of said experiment stations to 
conduct original researches or verify experiments on the physi- 
ology of plants and animals; the diseases to which they are sey- 
erally subject, with the remedies for the same; the chemical 
composition of useful plants at their different stages of growth; 
the comparative advantages of rotative cropping as pursued un- 
der a varying series of crops; the capacity of new plants or trees 
for acclimation; the analysis of soils and water; the chemical 
composition of manures, natural and artificial, with experi- 
ments designed to test their comparative effects on crops of 
different kinds; the adaptation and value of grasses and forage . 
plants; the composition and digestibility of the different kinds 
of food for domestic animals; the scientific and economic ques- 
tions involved in the production of butter and cheese; and such 
other researches or experiments bearing directly on the agri- 
cultural industry of the United States as may in each case be 
deemed advisable, having due regard to the varying conditions 
and needs of the respective states or territories.” 
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The work that the Experiment Station can undertake from 
the Adams Act fund is more restricted and can “be applied only 
to paying the necessary expenses of conducting original re- 
searches or experiments bearing directly on the agricultural 
industry of the United States, having due regard to the vary- 
ing conditions and needs of the respective states and territories.” 
Any resident of Maine concerned in agriculture has the right 

te apply to the Station for any assistance that comes within its 
province. 


INVESTIGATIONS. 


‘The Station continues to restrict its work to a few important 
lines, believing that it is better for the agriculture of the State 
to study thoroughly a few problems than to spread over the 
whole field of agricultural science. It has continued to improve 
its facilities and segregate its work in such a way as to make 
it an effective agency for research in agriculture. Prominent 
among the lines of investigation are studies upon the food of 
man and animals, the diseases of plants and animals, breeding 
of plants and animals, orchard and field experiments, poultry 
investigations, and entomological research. 


INSPECTIONS. 


The inspection of food and drugs, the inspection of fertilizers, 
the inspection of concentrated commercial feeding stuffs, the 
inspection of agricultural seeds, and the testing of the graduated 
glassware used in creameries, are entrusted to the Station 
through its director, who is responsible for the execution of the 
public laws relating to these matters. The cost of the inspec- 
tions is borne by a state appropriation, and the examination of 
chemical glassware by a charge for calibration. 


OFFICES AND J,ABORATORIES. 


The offices, laboratories and poultry plant of the Maine Agri- 
cultural Experiment Station are at the University of Maine, 
Orono. Orono is the freight, express, post, telegraph and tele- 
phone address for the offices and laboratories. 

Visitors to the Station will find it convenient to leave the 
steam cars at Bangor or Old Town, as the railway station at 
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Orono is a mile from the University. Bangor and Old Town 
trolley cars pass through the campus. They pass the railway 
station in Bangor 5 minutes after the hour and half hour, and 
the railway station in Old Town, 20 minutes after and 10 min- 
utes before the hour. 


HicHMoor FARM. 


Highmoor Farm, purchased by the State for the use of the 
Station, is located in the town of Monmouth, 214 miles from 
the Monmouth station and the same distance from the Leeds 
Junction station. It is on the Farmington branch of the Maine 
Central Railroad. A flag station, called Highmoor, is on the 
farm. Monmouth is the post, telegraph and telephone address 
for Highmoor Farm. Both Leeds Junction and Monmouth are 
freight and express addresses. 

Visitors are always welcome. Granges, Farmers’ Clubs and 
others desiring to visit Highmoor Farm are requested to arrange 
dates in advance. 


Tur AIM OF THE STATION. 


Every citizen of Maine concerned in agriculture has the right 
to apply to the Station for any assistance that comes within 
its province. It is the wish of the Trustees and Station Council 
that the Station be as widely useful as its resources will permit. 


In addition to its work of investigation, the Station is pre-. 


pared to make chemical analyses of fertilizers, feeding stuffs, 
dairy products and other agricultural materials; to test seeds 
and creamery glassware; to identify grasses, weeds, injurious 
fungi and insects, etc.; and to give information on agricultural 
matters of interest and advantage to the citizens of the State. 

All work proper to the Experiment Station and of public 
benefit will be done without charge. Work for the private use 
ef individuals is charged for at the actual cost to the Station. 
The Station offers to do this work only as a matter of accommo- 
dation. Under no condition will the Station undertake analyses, 
the results of which cannot be published, if they prove of gen- 
eral interest. 
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CoRRESPONDENCE. 


As far as practicable, letters are answered the day they are 
received. Letters sent to individual officers are liable to remain 
unanswered, in case the officer addressed is absent. All com- 
munications, should, therefore, be addressed to the Director or 
to the 

Agricultural Experiment Station, 
Orono, Maine. 


PUBLICATIONS. 


The Station is organized so that the work of investigation is 
distinct from the work of inspection. The results of investi- 
gation are published in the bulletins of the Station. These 
make up the annual report for the year. The results of the 
work of inspection are printed in publications known as Official 
Inspections. These are paged independently of the bulletins 
and are bound in with the annual report as an appendix thereto. 
Miscellaneous publications consisting of newspaper notices of 
bulletins, newspaper bulletins and circulars which are not paged 
consecutively and for the most part are not included in the 
annual report are issued during the year. 

All of the bulletins issued by the Station are sent to the names 
upon the official mailing list prepared by the Office of Experi- 
ment Stations, to all newspapers in Maine and to libraries and 
to agricultural exchanges. Bulletins which have to do with 
general agriculture and the Official Inspections which bear upon 
the feeding stuffs, fertilizer and seed inspections are sent to a 
general mailing list composed chiefly of farmers within the 
State. The publications having to do with the food and drug 
inspection are sent to a special list including all dealers in Maine 
and other citizens who request them. The annual report is sent 
to directors of experiment stations and to libraries. Copies of 
all publications are sent to the newspapers within the State and 
to the press on the exchange list outside of the State. 
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BULLE TING: PUBLISHED) IN, 1910: 


Bulletin 176. The Ligaments of the Oviduct of the Domestic Fowl. 20 
> pages, 9 illustrations. 

Bulletin 177. Insect Notes for 1909. 24 pages, 37 illustrations. 

Bulletin 178. An Endomyces from Apple.. 20 pages, 14 illustrations. 

Bulletin 179. Poultry Notes. 60 pages, Io illustrations. 

Bulletin 180. Fungus Gnats of North American. Part II. 68 pages, 

2 6s nillustrationss|) 
Bulletin 181. Galls Aphids of the Elm. 48 pages, 72 illustrations. 
Bulletin 182. Four Rare Aphid Genera from Maine. 8 pages, 22 illus- 


trations. 
Bulletin 183. Experiments in Breeding Sweet Corn. 68 pages, 15 illus- 
trations. 
Bulletin 184. Digestion Experiments with Poultry. 20 pages, 2 illus- 
_ trations. zi 
Bulletin. 185. Maine Apple Diseases. 56 pages, 30 illustrations. 
Bulletin 186. Meteorology Finances. Index pages 


OERBICLIAL INSPECTIONS ISSUED IN tor0s 


No. 19. Fertilizer Inspection. 28 pages. 

No. 20. Feeding Stuff Inspection. 8 pages. — 
No. 21. Miscellaneous Food Materials. 8 pages. 
No. 22. Miscellaneous Food Materials. 12 pages. 
No. 23. Feeding Stuff Inspection. 16 pages. 

No. 24. Miscellaneous Food Materials. 12 pages. 
No. 25. Food and Drug Regulations. 4 pages. 
No. 26. Headache Remedies. 8 pages. 

No. 27. Soda Water and Ice Cream. 30 pages. ~ 
No. 28. Seed Inspection.- 16 pages. 


MISCELLANEOUS PUBLICATIONS ISSUED IN toro. 


No. 371. - Blackleg, a Bacterial Disease of potatoes. -I page. 

No. 372. Notice to Accompany Bulletin. 1 page. 

No. 373. List of Publications, I909. 1 page. 

No. 374. Letter to Shippers of Maine Seed Potatoes. 4 pages. 

No. 375. Certain Diseases of Maine Potatoes and Their Relation to 
eee thes seed mitrade a m2y paces! 

No. 376. Seed Potatoes and Late Blight. 1 page. 

No. 377. Home-mixed. Fertilizers. 20 pages. 

No. 378. Oyster-shell Bark Louse. 4 pages. 

No. 379. Organic Ammoniates and Mixed Fertilizers. 1 page. 

No. 380. Insect Notes for 1909. I page. 

No. 381. Invitation Anniversary Exercises. I page. 

No. 382. List Entomological Papers. 16 pages. 

No. 383. Apple Tree Insects of Maine. 68 pages. 

No. 384. Organization of Station. I page. 
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BIOLOGY PUBLICATIONS. xi 


Exercises at the T'wenty-fifth Anniversary of the Establish- 
ment of the Station. 38 pages. 

Plant Diseases. 4 pages. 

Maine Seed Potatoes. I page. 

Experiments at Highmoor Farm, 1910. 4 pages. 

Apple Tree Insects. 1 page. 

Poultry Notes. 1 page. 

List of Bulletins, 1903-1908. 2 pages. 

Sweet Corn Culture and Breeding. 1 page. 

Practical Suggestions Regarding the Growing of Sweet Corn. 
8 pages. 

Poultry Notes. Reprint popular part Bulletin 179. 20 pages. 

Poultry Plant Notice. 1 page. 

Digestion Experiments with Poultry. 8 pages. 

Seed Potatoes, Oats and Corn. 4 pages. 


BIOLOGY PUBLICATIONS—iogi10. 


numbered series of ‘‘Papers from the Biological Laboratory.”’ 

The Ligaments of the Oviduct of the Domestic Fowl. By 
Maynie R. Curtis. Maine Expt. Sta. Bul. 176, pp. 1-20, 3 
plates. 

On the Inheritance of the Barred Color Pattern in Poultry. 
By R. Pearl and F. M. Surface. Archiv. f. Entwicklungs- 
mechanik. Bd. XXX (Festband fiir Roux) I Teil, pp. 45-6r. 
2 plates. 

Experiments in Breeding Sweet Corn. By R. Pearl and F. M. 
Surface. Maine Agric. Expt. Sta. Annual Rept. for 1910. 
Inheritance in “Blood Lines” in Breeding Animals for Per- 
formance, with Special Reference to the “200-egg” Hen. By 
R. Pearl. Ann. Rept. Amer. Breeders Assoc. Vol. VI. (In 

press). 

A Biometrical Study of Egg Production in the Domestic Fowl. 
Il. The Seasonal Distribution of Egg Production. By R. 
Pearl and F. M. Surface. U. S. Dept. Agr. Bur. Anim. Ind. 
Bulletin 110, Part II. 

Studies on Hybrid Poultry. By R. Pearl and F. M. Surface. 
Me. Agr. Expt. Sta. Annual Rept. for 1910, pp. 84-115. 
Further Data Regarding the Sex Limited Inheritance of the 
Barred Color Pattern in Poultry. By R. Pearl and F. M. 

Surface. Science, N. S. Vol. XXXII, pp. 870-874. 

Data on the Relative Inconspicuousness of Barred and Self- 
colored Fowls. By R. Pearl, American Naturalist, Vol. XLV, 
Pp. 107-117. 

Papers published, but not in the numbered series: 


Poultry Notes—i1o10. By R. Pearl and F. M. Surface. Me. Agr. 


Expt. Sta. Bulletin 179, pp. 65-134. 
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b. The Relation of the Results Obtained in Breeding Poultry for In- 
creased Egg Production to the Problem of Selection. By R. 
Pearl. Rept. 30th Meeting Soc. Prom. Agr. Sci. pp. (of reprint) 
1-8. 

¢. Intra-individual Variation and Heredity. By R. Pearl. Proc. Sev- 
enth Internat. Zool. Congress. pp. (of reprint) 1-3. 

d. The Possible Eugenic Bearing of Certain Experiments with Poul- 
try. -By R. Pearl. Eugenic Review, April to10, Vol. II. 

e. Breeding for Production in Dairy Cattle in the Light of Recent 
Advances in the Study of Inheritance. By R. Pearl. Eighth Ann. 
Rept. Comm. Agr. Maine, pp. 118-129, IgI0. 

f. Inheritance of Hatching Quality of Eggs in Poultry. By R. Pearl. 
Amer. Breeders Mag. Vol. I, pp. 129-133. 


ENTOMOLOGY PUBLICATIONS. 


No. 41. Bul. 177. Insect Notes for 1909. O. A. J. pp. 21-44. 

No. 42. Bul. 180. Fungus Gnats, II, O. A. J. pp. 125-102. 

No. 43. Bul. 181. Gall Aphids of the Elm. E. M. P. pp. 193-240. 

No. 44. Bul. 182. Four Rare Aphid Genera From Maine. FE. M. P. 
Pp. 241-248. 


CHANGES IN STATION STAFF. 


April 1 Joseph F. Merrill resigned as Assistant Chemist to accept 
a similar position at the Massachusetts Agricultural Experiment Station. 

April 1 Harry M. Woods resigned as Assistant to the Director. 

July 1 Alfred K. Burke and Raymond P. Norton were appointed As- 
sistant Chemists. 

December 1 Mr. Norton resigned to accept a position with the Bureau 
of Animal Industry, of the United States Department of Agriculture. 
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BULLETIN No. 176. 


Pa LIGAMENTS OF THE OVIDUCT OF THE 
DOMESTIC POW iE.* 


By 
Maynie R. Curtis. 


INTRODUCTION. 


The oviduct of a laying hen is a large, much coiled tube 4lling 
a large part of the left half of the abdominal cavity. It is sus- 
pended from the dorsal body wall and lies dorsal to the abdom- 
inal air sac. Its anterior end is expanded into a large funnel 
which is spread out beneath the ovary in such a way that the 
mouth of the tube faces the ovary. In certain experimental 
work on the oviduct which has been for some time in progress 
in this laboratory, particular interest was aroused by the fact 
that when the oviduct is in functional (laying) condition the 
outer portion of its wall in the albumen secreting region is very 
thin. The main part of the oviduct wall is made up of the 


thick albumen and membrane secreting glands. . The muscular 


and peritoneal layers are very thin, except in the region of the 
uterus and vagina. Notwithstanding this fact the oviduct is 
capable of very marked and long continued peristalsis. One is 
impressed with the fact that there is apparently a great dispro- 
portion between the amount of musculature in the walls of the 
duct and the degree of physiological activity of this organ. It 
seems to the observer impossible that so powerful a peristalsis 
can be maintained solely by so very thin a muscle layer. 


* Papers from the Biological Laboratory of the Maine Experiment 
Station. No. 16. 
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This apparent disproportion between structure and function 
led to the undertaking of the present investigation. It was 
desired to determine whether there did not exist some other 
muscular apparatus besides that intrinsic in the oviduct wall 
which could aid in the peristaltic activity of the organ. As 
a matter of fact it was found that there is a highly developed 
muscular apparatus in the ligaments of the oviduct. This mus- 
culature is directly connected with that which is intrinsic in the 
oviduct. Its existence at once gives the clue to the solution of 
the puzzle of the apparent disproportion between structure and 
function in the physiology of the oviduct. It appears that this 
disproportion is only apparent, not real. 

The purpose of the present paper is, (a) to describe the liga- 
ments which suspend the oviduct from the body wall, maintain 
the convolutions in the tube and hold the funnel in position to 
receive the mature yolks from the ovary, and (b) to describe 
the bundles of muscle fibers which occur in these ligaments and 
are continuous with the musculature of the walls of the oviduct. 


Tur DEVELOPMENT OF THE OvipUCT AND ITs LIGAMENTS. 


The relation of the oviduct to its ligaments is clear when 
studied in the light of its origin, development, and growth. 
The present study began with the oviducts of chicks just out 
of the shell but in order to make the relations of the duct more 
easily understood it will be well to begin the account with its 
origin. The embryological facts presented are taken from 
Lillie’s* description. 

The formation of the oviduct is preceded by the thickening 
of a strip of peritoneum on the surface of the Wolffian body 
immediately ventral to the Wolffian duct. This strip of thick- 
ened peritoneum, the tubal ridge, appears on the fourth day of 
incubation. It first arises at the anterior end of the Wolffian 
body and differentiates rapidly backward to the cloaca. Soon 
after its formation a groove appears at its cranial end. The 
lips of this groove fuse caudally forming a very short tube open 
cranially to the abdominal cavity and ending blindly behind. 
This tube soon separates from tne tubal ridge. The lips of the 


* Lillie, F.R. The Development of the Chick. New York (Holt), 1908. 
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opening into the body cavity form the funnel (ostium tubae 
abdonunale or infundibulum) and the short tube forms the 
cranial end of the tubular portion of the oviduct. ‘The rest of 
the oviduct arises by the caudal elongation of this short anterior 
portion which grows backward between the tubal ridge and the 
Wolffian duct to the cloaca. 

As development proceeds the duct enlarges and begins to 
project from the ventral surface of the Wolffian body. The 
peritoneum of the tubal ridge which covers the duct becomes 
thin like the adjacent peritoneum. As development continues 
the oviduct projects farther from the surface of the Wolffian 
body which soon degenerates. ‘The oviduct is finally suspended 
by a ligament formed by a double sheet of peritoneum contin- 
uous at the dorsal margin of the oviduct with the peritoneum 
which surrounds the duct and reflected from the peritoneum 
covering the dorsal body wall and permanent kidney along the 
line of origin of the oviduct. At the end of incubation this 
sheet of peritoneum which suspends and surrounds the oviduct 
is continued a little below the ventral margin of the oviduct as 
-a narrow fold. The part of this sheet of peritoneum dorsal to 
the duct may be designated as the dorsal ligament of the ovi- 
duct (Fig. 1) and the part ventral, as the ventral ligament of 
the oviduct * (Fig. 1). 


oa 
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Ostium 
Fic. 1. Diagram showing relations of the oviduct and its ligaments at 
the time of hatching. A, anterior elongation of funnel; P, posterior 
elongation of funnel. 
At the time of hatching the oviduct is still a straight thin 
walled tube somewhat differentiated into the parts clearly dis- 
tinguishable in the functional duct. These are (a) the funnel 


* This fold of peritoneum which forms the ventral ligament occupies 
the position described for the tubal ridge and it seems possible that this 
ridge may contribute to its formation. 
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(ostium tubae abdominale or infundibulum), (b) the albumen 
secreting portion, (c) the isthmus, (d) the uterus (or shell 
gland) and (e) the vagina. The walls are thin and soft and 
the tube empty and collapsed. The duct usually appears flat- 
tened laterally so that the ligaments are attached at the ends of 


its greatest diameter. At its anterior end the tubular portion of | 


the oviduct spreads out into the funnel. The mouth of the 
funnel lies in a diagonal position, relative to the longitudinal 
axis of the bird (cf. Hig. 1). This arises from the tachuraar 
the dorsal margin of the tubular portion of the duct extends 
farther forward than does the ventral. 

Since the tube is collapsed laterally its mouth is a narrow 
slit-like opening. The angles of this opening lie at the mid- 
dorsal and mid-ventral margins of the duct, or at the attach- 
ments of the dorsal and ventral ligaments. The funnel is 
short except at the angles of the mouth of the tube where it 
is extended into narrow tongues of tissue. The short portions 
of the funnel are extensions of the medial and lateral halves of 
the duct and are sometimes called the lips of the funnel. The 
elongations of the funnel which arise at the angles of its mouth 


are continuous with the duct at its dorsal and ventral margins, _ 


and thus at the attachments of the ligaments. The peritoneum 
which covers the external surface of these elongations is con- 
tinuous with the peritoneum forming the ligaments, in the same 
way as is the peritoneum covering the external surface of the 
tube. The anterior elongation of the funnel does not extend 
straight forward in the cranial direction, but instead turns lat- 
erad, forming an angle of about 30 degrees with the sagittal 
plane of the animal. It is suspended from the anterior lobe 
of the left kidney and the dorsal body wall by the cranial end of 
the dorsal ligament. The posterior elongation of the funnel 
runs caudad parallel to the oviduct and is suspended from the 
ventral margin of the duct by the cranial part of the ventral 
ligament. These attachments of the elongations of the funnel 
spread it out beneath the caudal and lateral angle of the ovary. 
The significance of this fact will be discussed in a later section 
of the paper (ps 12): 

The line of reflection of the dorsal ligament from the body 
peritoneum runs in a cranial direction a little to the left of the 
median line of the body from the caudal end of the abdominal 


4 
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cavity, to the caudal end of the anterior lobe of the left kidney. 
At this point it turns slightly in a lateral direction, crossing 
diagonally the anterior lobe of the kidney. It continues in this 
direction to the fourth thoracic rib. This line of reflection is 
the dorsal margin of the ligament. The ligament begins to turn 
laterally at the level of the oviduct where the dorsal margin of 
the tubular portion of the duct passes into the anterior elonga- 
tion of the funnel. ‘Towards the cranial end of the dorsal liga- 
ment the distance between its attachment to the dorsal body 
wall, on the one hand, and to the funnel on the other hand, 
becomes gradually shorter. At the fourth thoracic rib the mar- 
gin of the funnel itself is attached to the body wall. Thus the 
attachment of the funnel to the dorsal ligament forms the cranial 
margin of that ligament. Its ventral margin is its attachment 
to the tubular portion of the duct. Its caudal margin is its line 
of reflection from the peritoneum covering the caudal wall of 
the abdominal cavity.* 

The relation of dorsal ligament and anterior elongation of 
the funnel of the oviduct to the abdominal air sac needs men- 
tion. At a point slightly mediad of the lateral margin of the 
kidney the line of reflection of the ligament reaches the part of 
the body wall to which the lateral margin of the abdominal sac 
is attached. From this point to the fourth thoracic rib the liga- 
ment and the anterior elongation of the funnel pass between the 
sac and the body wall. The elongation of the funnel projects 
into the sac and is surrounded by a fold of its wall. Usually 
even in young chicks this fold in the wall of the air sac is fused 
to the ligament. In some individuals the sac can be stripped 
off leaving the anterior elongation of the funnel suspended by 
the dorsal ligament. 

In most cases these simple relations of the dorsal ligament 
exist essentially as described in just hatched or very young 
chicks. In some individuals at hatching, however, and in all 
cases examined at maturity, the peritoneum of the ligament is 
fused in certain places with the peritoneum of the air sac and 
mesentery. One such region of fusion has been described in 


*Tn an adult hen the connective tissue core of the dorsal ligament ex- 
tends through the layer of fat between the peritoneum and the caudal 
wall muscles. In this the ureter, blood vessels and nerves continue 
caudad. 


« 


6 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


the preceding paragraph. There is one other place where 
fusion takes place between the ligament and the dorsal wall of 
the air sac. This is a narrow strip along the dorsal margin of 
the ligament beginning where this structure passes between the 
sac and the body wall and extending caudad to the end of the 
sac. This fusion is often present in chicks just hatched and 
was found in all the specimens examined at sexual maturity. 
Fusion of the dorsal ligament and the mesentery is slight in 
extent and occurs only at the caudal end of the ligament be- 
tween its medial surface and the lateral surface of the mesen- 
tery of the rectum. 

The relations of the ventral ligament are always simple. Its 
dorsal margin is its line of attachment to the ventral margin 
of the oviduct. This margin extends as far craniad as does 
the tubular portion of the duct. Its cranial margin is its line 
of attachment to the posterior elongation of the funnel. At 
hatching the ligament is very narrow and nearly uniform in 
width throughout the greater portion of its course. It appears 
as a narrow band rounded slightly at the beginning of the fun- 
nel and limited ventrally at its cranial end by the posterior 
elongation of the funnel. Caudad to the end of the funnel the 
ventral margin of the ligament is free and slightly thickened. 


_ The two sheets of peritoneum forming the ligament are con- 


tinuous at its free ventral margin. The ligament becomes nar- 
rower caudad and ends as a cord along the ventral margin of 
the uterus. 


THE OvIDUCT AND Its LIGAMENTS IN THE ADULT. 


The ligaments of the oviduct always maintain the general 
relations described above. During the first four or five menths 
after hatching the growth of the oviduct and its ligaments is 
about proportional to the growth of the rest of the body. With 
the approach of functional activity (egg laying) the isthmus, 
albumen secreting portion and funnel of the oviduct elongate 
considerably. This elongation includes the enclosing perito- 
enum. At their attachments to the duct the ligaments, of 
course, become elongated concurrently with the growth of the 
duct. At their opposite margins the ligaments do not elongate 
relatively but instead maintain the relations existing at the time 


it 


: 
a 
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of hatching. In other words, the dorsal ligament maintains a 
line of attachment to the body wall running from the caudal 
end of the body cavity to the fourth thorasic rib. The free 
ventral margin of the ventral ligament elongates very little dur- 
ing the growth period, but becomes thick and muscular. The 
distance between the attachment of the dorsal ligament to the 
body wall and to the duct increases, varying somewhat in differ- 
ent regions of the duct. The width of the ventral ligament 
from its attachment to the oviduct to its free ventral margin 
increases during growth except at its caudal end. Here the 
ligament becomes simply a heavy mass of muscle. Thus at 


_sextial maturity the oviduct is suspended in a fold of perito- 


meum which remains short at its dorsal and ventral margins 
but which is elongated where it encloses the duct. 

The relation of the oviduct to the sheet of peritoneum which 
forms the dorsal and ventral ligaments as well as the outer 
covering of the duct itself was described many years ago by 
Macartney in his article on “Birds” in Rees’ Cyclopaedia, Vol. 
IV. His description is as follows: “The ovarian tube or ovi- 
duct during the season of laying, fills the greater part of the 
lower belly; it forms a number of curves or convolutions simi- 
lar to the intestines, which, however, are not permitted the 
same latitude of motion amongst each other, because the pro- 
longation of peritoneum which includes the oviduct is remark- 
ably strong, and is not so long as the parts it contains and there- 
fore the convolutions are coiled close together and even some 
of them are doubled up within the peritoneum. The dispro- 
portion between the oviduct and the peritoneum, which invests 
it, arises from the additional bulk the [oviduct] * acquires 
when its functions are exercised whilst the peritoneum must 
preserve at its back part its original extent, i. e., the length of 
the left kidney, from the middle of which it is reflected.” 

As a result of the enlargement incident to commencing func- 
tional activity the albumen secreting portion and the isthmus 
are thrown into convolutions. The anterior and posterior elon- 
gations of the funnel increase in length. The peritoneum cov- 
ering the uterus elongates very little more than is necessitated 


* There is an obvious typographical error in the original text which 
here reads “ovary” instead of “oviduct.” 
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by the growth of the body wall from which it is suspended.* 
In the region of the uterus the ventral margin of the dorsal 
ligament is only a little longer than its dorsal margin. 

As a result of the growth changes which have been described 
in detail above both the dorsal and ventral ligaments of the 
oviduct come finally to have, in general, a fan shape. The 
truncated apices of the two “fans” are the dorsal and ventral 
margins of the dorsal and ventral ligaments respectively. The 
long, outspread borders of the “fans” are represented by the 
lines of attachment of the ligaments to the oviduct. The ven- 
tral ligament as a whole is strictly fan shaped. In the case of 
the dorsal ligament only the anterior portion is spread into a 
“fan.” The fan shaped portion of the dorsal ligament is con- 
tinuous caudad with the nearly straight portion which suspends 
the uterus. 

The general relations of the ligaments which have been de- 
scribed are shown in Figures 6 and 7. Figure 6 shows the 
ventral ligament, and Figure 7 shows, besides a small portion 
of this, about three-fourths of the dorsal ligament (D). 
The method used in making the preparations from which these 
photographs were taken is described in a later section of the 
paper (p. 9). 

At the functional period the ligaments are very vascular. 
In the region of the oviduct the large vessels break up into 
branches which pass forward and backward on the oviduct, 
often anastomosing with other branches either in the ligaments 
or on the walls of the oviduct. 


Tur MuscuLaAturE OF THE LIGAMENTS OF THE OVIDUCT. 


Early in the study of the ligaments of the oviduct it became 
clear that these structures contained a very considerable amount 
of smooth muscular tissue. Special attention was then devoted 
to a study of the character and distribution of this musculature. 

At first histological sections were employed, but large surface 
mounts of the ligaments and adjacent oviduct walls also proved 
very valuable in determining the origin, direction and distribu- 


* The glandular surface of the uterus is increased by the elongation of 
the inner layers of the oviduct which are thrown into folds within the 
peritoneum. 
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tion of the muscle bundles. For such preparations oviducts were 
removed by cutting the peritoneum lining the dorsal body wall 
a little to either side of the line of reflection of the dorsal liga- 
ment. This peritoneum was then stripped off the body wall 
and kidney. One-half of the oviduct was then cut away at its 
dorsal and ventral margins leaving the other half attached to 
the ligaments. The portions of the duct and ligaments desired 
for study were selected. From these the glandular part of the 
wall of the oviduct was removed by careful scraping. By exer- 
cising sufficient care in this operation it is possible to remove 
practically all of the glandular part of the wall, and leave the 
underlying muscular and peritoneal layers intact. 

Such preparations were fixed in two different ways. When 
the specimen was intended for microscopic study it was care- 
fully spread out on a wax bottomed dissecting pan and exposed 
to the action of osmic acid vapor for from 15 to 20 minutes. 
The hardened sheet of tissue was then washed for 3 or 4 hours 
in running water, then stained in picro-haematoxylin (Conk- 
lin), dehydrated, cleared in cedar oil and mounted in balsam 
between ordinary “3x4” lantern slide covers. Specimens to 
be used for macroscopic examination, and to be photographed 
(cf. figures 6-9), were fixed in Gilson’s mercuro-nitric fluid 
after first being carefully stretched in a wax bottomed dish. 
The time of fixation was from 18 to 24 hours. This method 
of fixation renders the muscle fibers white and when treated 
with alcohol the other parts of the ligament become nearly 
transparent. When these preparations are placed against a 
black background the muscle bundles and blood vessels stand 
out very sharply. Such Gilson specimens were usually not per- 
manently mounted but simply spread out on a black background 
for study or to be photographed. 

By means of these various preparations it was possible to 
determine the extent of the musculature of the ligaments and 
the relation of this to the intrinsic musculature of the oviduct. 
This musculature is best developed and hence easiest studied 
when the hen is in laying condition. 

The muscle fibers of the dorsal ligament have their origins 
in a line near the medial side of its dorsal margin. Here the 
bundles of muscle fibers are quite large but as they pass ventrad 
toward the duct they spread out in the ligament, breaking up 
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into smaller bundles. These smaller bundles anastomose fre- 
quently as they approach the oviduct (figures 7, 8 and g). At 
the attachment of this ligament to the oviduct these bands of 
fibers continue around the duct. Most of them pass to the 
medial side (figures 8, 9.). 

The free ventral margin of the ventral ligament in the laying 
hen is a solid muscular cord 3 to 6mm. in diameter. This cord 
becomes heavier toward the caudal end of the ligament. From 
this cord bundles of fibers extend on either side toward the 
oviduct in much the same way as has already been described 
for the muscle bundles on the medial side of the dorsal liga- 
ment. ‘These fibers continue around the oviduct. Some of the 
fibers pass to the medial and some to the lateral side of the duct. 

Most of the above points are shown in the preparations of 
which figures 6-9 are photographs. Figures 6 and 7, which 
have been used to show the shape of the ligaments at sexual 
maturity also show the musculature of the ligaments. Figure 
6 is a photograph of the ventral ligament. It shows the heavy 
muscular cord at the free ventral margin. ‘This cord is much 
heavier at the caudal than at the cranial end. From this cord 
the interwoven bundles are seen separating, breaking up into 
smaller bundles and spreading out in the ligament as they pass 
toward the oviduct. Near the margin from which the duct has 
been cut many of the fibers are seen anastomosing. 

Figure 7 shows the origin of the separate muscle bundles 
near the dorsal margin of the dorsal ligament. This photo- 
graph is taken from the lateral side of the duct so that the: 
muscle origins here show through the air sac wall and the peri- 
toneum of the lateral side of the ligament. These bundles are 
seen breaking up into smaller bundles and the small bundles 
are seen anastomosing as they pass to the duct. In the anterior 
portion where the funnel and anterior end of the duct are. 
attached some of the muscle bundles can be followed as they 
pass onto the wall of the duct. 

Figures 8 and 9 are photographs of opposite sides of the 
same preparation. This preparation is a piece of the medial 
half of the caudal end of the isthmus and the attached liga- 
ments of the oviduct of a laying hen. The lateral half of the 
oviduct has been removed and the glandular layer scraped from 
the medial half. Figure 8 is a photograph of the lateral aspect 
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of this preparation. ‘The dorsal ligament lies toward the top 
and the ventral ligament toward the bottom of the photograph. 
The left margin is the anterior end of this piece of the oviduct 
and ligaments. The heavy muscular mass which shows at the 
bottom of the photograph is the caudal end of the free margin 
of the ventral ligament. From this the fiber bundles pass out 


into the ligament and separate into smaller bundles as the ovi- 


duct is approached. The cut ends of some of the fiber bundles 
appear, rather indistinctly, where the lateral wall of the duct 
was cuit away. Some of the bundles can be traced onto the 


medial wall of the oviduct where they lie below the circular 


fibers which also appear in the photograph. In the dorsal liga- 
ment most of the muscle fibers lie below the blood vessels but 
some of them accompany these vessels. At the margin of the 
oviduct many of these fibers can be seen passing beneath the 
layer of circular fibers. 

Figure g shows the medial aspect of the same preparation 
figured in Figure 8. ‘The dorsal ligament lies toward the top 
and the ventral toward the bottom as before. In Figure 9, 
however, the anterior end of the preparation lies to the right. 
The continuation of the muscle bundles from the ligaments to 
the duct show more clearly than in Figure 8 since they here 
lie above the intrinsic circular fibers of the duct. The fiber 
bundles in the dorsal ligament show above the blood vessels. 
The origins of these bundles are seen near the dorsal margin 
of the ligament. The origin of a number of the bundles shown 
in this preparation are crowded together near the center of 
the part of the dorsal margin which is shown here. 

Sections of a young oviduct with the ligaments attached show 
these bundles of muscle fibers arranged in layers near the peri- 
toneal surfaces of the ligaments. These layers of muscle bun- 
dles are continuous with the outer muscular layer of the wall 
of the oviduct. The ventral ligament, as has been noted, has 
a heavy mass of muscle bundles near its free margin. This 
mass of muscle separates into two distinct layers, one near the 
peritoneum of each side of the ligament. At the ventral mar- 
gin of the duct these muscle layers continue around it, each 
preserving the same relation to the peritoneum which it has in 
the ligament In chicks up to 4 months old, at least, the 
two layers of muscles which pass to either side of the duct are 
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nearly equal in thickness. In the dorsal ligament, however, 
the majority of the muscle bundles are in relation to the peri- 
toneum on the medial side of the ligament and are continuous 
with the muscle layer on that side of the oviduct. 

From the facts which have been brought out in this section 
it appears that in the domestic fowl the outer muscle layer of 
the oviduct is continuous with the muscle fibers from the liga- 
ments. This is similar to the condition in mammals where the 
outer longitudinal layer of muscle of the uterus develops from 
the muscle fibers in the broad ligament.* 


Tuer NorMAL RELATIONS OF THE CRANIAL END OF THE OVI- 
DUCT AND ITs LIGAMENTS TO THE OVARY, AND THE SIGNIFI- 
CANCE OF THESE RELATIONS. 


In all vertebrate animals the ovum at the time of ovulation 
is, theoretically, cast off from the ovary into the abdominal cay- 
ity. From the abdominal cavity it must get to the outside through 
the oviduct. It is obviously of the highest importance that the 
ovum should practically never fail to get into the oviduct. There 
exist among the different vertebrate classes a whole series of 
different structures and modes of physiological behavior, if this 
term may be used, apparently adapted to ensure this result. 
Thus in mammals the fimbriated funnel of the Fallopian tube 
wraps itself around the ovary at ovulation in such a way that 
while theoretically the egg drops from the ovary into the ab- 
dominal cavity, practically it drops into the oviduct. 

In the course of the present anatomical study it has been 
found that the normal visceral relations in a laying hen are 
such that the ovary is practically walled off by peritoneal sur- 
faces from the rest of the abdominal cavity. Practically the 
only line of egress from the “ovarian pocket” presently to be 


* Cf. Kreitzer. Anatomische Untersuchungen tiber die Muskulatur der 
nicht schwangeren Gebirmutter. Land. Beitr. zur Anet. und Histol. 
St. Petersburg, 187? 

Heyken, G. As-:iomische Untersuchungen tiber die Muskulatur der 
breiten Mutterbander. Gekr. Preisschr., Inaug.—Dissert. Kiel, 1899. 

An excellent general account of this mammalian musculature is gven 
in Nagel, W., Die weiblichen Geschlechtsorgane, in Bardeleben’s Flanc- 
buchs der. Anatomie des Menschen, 7 Bd, II Teil, 1 Abteilung. Jena 
(Fischer) 1806. 
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described, is through the ostiwm tubae abdominale of the ovi- 
duct. In other words it is easy of demonstration that so far 
as the anatomical relations are concerned, an egg discharged 
from the ovary cannot get far away from the funnel of the 
oviduct. Without any reference to the activity of the funnel 
itself the eggs separated from the ovary would as a mechanical 
necessity from the normal anatomical relations be brought close 
to its mouth. It is the purpose of this section to describe these 
relations and to show how this “ovarian pocket’ is formed. 

The walling off of the ovary in the hen is effected by the left 
abdominal air sac and a part of the intestine and mesentery. 
These structures in their mutual relations form what may be 
called a “pocket” in which the ovary lies. The dorsal wall of 
this “pocket” is formed by the body wall to which the ovary 
is attached. The ventral wall of the “pocket” is formed by 
the dorsal wall of the air sac. The medial, cranial and lateral 
limits of the pocket are formed by a fusion of the wall of the 
air sac to the mesentery and body wall. Caudad the boundary 
is composed of the transverse part of the small intestine and 
the caudal portion of the left coecum with their attached mesen- 
tery and peritoneum. ‘There is a small open space dorsal to 
the junction of the left coecum and rectum and lateral to the 
rectum. In this space lies the mouth of the funnel. The ovi- 
duct which lies to the left of the rectum and its mesentery here 
passes into the funnel. 

The detailed description of these relations follows. The left 
abdominal air sac extends from the anterior end of the abdom- 
inal cavity as far caudad as a line connecting the caudal end of 
the gizzard with the caudal end of the pubis. It is as wide as 
the left half of the cavity extending from the mesentery to the 
lateral body wall. This sac is attached in a band around its 
medial, cranial and lateral margins. Its caudal margin and 
dorsal and ventral surfaces are free. Mesially this attachment 
is to the mesentery connecting the left coecum to the dorsal 
margin of the gizzard and also to the mesentery of the proven- 
triculus, or glandular portion of the stomach. At the anterior 
end of the body cavity the attachment of the air sac passes to 
the body wall and runs in front of the anterior end of the ovary 
and suprarenal body. At the craniolateral angle of the body 
cavity the band of attachment passes in a widening belt along 
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the lateral side of the ovary and oviduct as far backward as the 
caudal margin of the sac. This lateral attachment of the sac 
is to the kidney, dorsal oviduct ligament, and body wall. 

The air sac thus forms a partition to the body cavity com- 
plete as far caudad as it extends.* Ventral to the sac lie the 
left lobe of the liver, the proventriculus, the spleen and the 
gizzard, while the cavity dorsal to the sac contains the ovary 
and parts of the intestine and oviduct. In the normal condition 
the sac contains little air and clings to the organs which lie 
dorsal to it. The ovary occupies the anterior end of the cavity 
dorsal to the sac. Since the attachment of the air sac passes 
along the medial, cranial and lateral margins of the ovary, this 
organ is walled off from the other viscera in all directions 
except caudally by the anterior portion of this sac. 

The caudal relation of the ovary to the rest of the viscera 
depends on its size. It changes as the ovary enlarges with 
the approach of a laying period or ege cycle. In pullets and 
hens not in laying condition the reproductive organs are small 
and the other viscera occupy most of the abdominal cavity. A 
part of the intestines crowd forward between the ovary and 
the air sac. The viscera normally found in this position are 
the transverse part of the small intestine and that portion of 
the left.coecum which lies parallel to it.+ The mesentery of 
this part of the intestine is reflected from the body wall just 
caudal to the attachment of the ovary. Mesially it is fused 
with the mesentery of the proventriculus and laterally it is con- 


* Butler (Proc. Zool. Soc. London, 1889, pp. 452-474, Plates XLVI- 
XLIX) describes and figures on both sides in both sexes of the chick a 
partition which he calls the oblique abdominal septum or the anterior 
part of the post hepatic septum. We shows by a study of the embryology 
that this septum develops in connection with the abdominal air sacs 
which grow between and separate its two layers of peritoneum. In the 
adult this septum is apparently represented by the peritoneum covering 
the sacs. He does not discuss the relation of this partition to the vis- 
cera but his figures show the gonads lying dorsal to it. On the left side 
of the female they show the ovary shut off from the viscera by the sac. 
In the present paper this partition of the left side of the female is de- 
scribed as it appears in the adult, i. e., as the left abdominal air sac. 


+In two individuals this part of the intestine and coecum was found 
to lie caudal to the ovary and dorsal to a loop of the small intestine 
which projected forward ventral to the ovary. In neither of these cases 
were there large yolks on the ovary. 
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tinuous with the mesentery of the rectum at the junction of the 
small intestine and rectum. ‘The coeca lie parallel to the most 
caudal portion of the small intestine, to which they are attached 
by peritoneum. ‘They enter opposite sides of the rectum just 
behind the ileocolic valve. Where the coeca parallel the trans- 
verse part of the small intestine the left one lies craniad and 
ventrad to the intestine. The right coecum lies caudal and 
dorsal to it. ‘The left coecum thus lies farther forward on the 
ovary than does the intestine. 

When a laying period is approached the growing yolks on 
the ovary crowd the viscera caudad. ‘The intestine and coecum 
are forced backward and downward from the ovary. The 
mesentery of the intestine, the intestine itself, the peritoneum 
joining the left coecum of the intestine, and the left coecum 
itself, form a partition between the ovary and the other vis- 
-cera. This partition is incomplete dorsal to the end of the 
left coecum and lateral to the anterior end of the rectum. This 
space is at the caudolateral angle of the ovary and here the 
mouth of the funnel is spread out facing that organ. It is thus 
in the position most advantageous to receive the mature yolks. 


Anterior elongation 


of funne] 


Fic. 2. Diagram of a cross-section of the left half of the body of a 
hen in a plane cranial to the mouth of the funnel of the oviduct. 
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Fic. 3. Like Fig. 2, but showing the relations of the viscera in a 


plane just caudal to the ovary and through the mouth of the funnel of 
the oviduct. 


Dorsal body wall f 


Fic. 4. Diagram of a portion of a longitudinal section through the left 


side of the body of a hen. The plane of section is slightly mediad of 
the funnel mouth. 


Figures 2, 3, 4, and 5 are diagrams representing the relation 
of the ovary to the air sac, the intestine, the left coecum and 
the mesentery, and to the mouth of the funnel. Figure 2 rep- 
resents a cross section near the anterior end of the sac. It 
shows the ovary lying dorsal to the sac which is attached to 
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Fic. 5. Like Fig. 4 except that the plane of section is here farther 
laterad and goes through the funnel mouth. 


the mesentery and lateral body wall. ‘The anterior prolonga- 
tion of the funnel lies between the air sac and the body wall 
lateral to the dorsal line of the band of attachment of the 
sac. Figure 3 is a diagram of a cross-section caudal to the 
ovary through the coecum, intestine and mesentery, which wall 
off the ovary caudad. It shows the coecum lying against the 
dorsal wall of the sac and connected to the transverse part of 
the small intestine; the transverse part of the intestine with its 
mesentery ; the fusion of this mesentery with the mesentery of 
the stomach; and the peritoneal connection of the coecum to 
the dorsal wall of the gizzard, to which the medial margin of 
the air sac is here attached. The mouth of the funnel is shown 
dorsal to the end of the coecum and lateral to the intestine and 
its mesentery. ' 

Figure 4 represents a longitudinal section through the “ova- 
rian pocket” mediad of the mouth of the funnel. It shows the 
ovary lying dorsal to the air sac and walled off behind by the 
coecum and intestine with their attached peritoneum and mesen- 
tery. Figure 5 represents a similar longitudinal section through 
the mouth of the funnel. It shows the ovary dorsal to the wall 
of the sac and the funnel caudal to the ovary and dorsal to the 
end of the coecum. 

The dotted lines numbered 4 and 5 in figures 2 and 3 repre- 
sent the planes of the sections shown in figures 4 and 5 re- 


spectively. The dotted lines numbered 2 and 3 in figures 4 


and 5 represent the planes of the section shown in figures 2 
and 3 respectively. 
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The walling in of the ovary in all directions except the one 
cecupied by the mouth of the oviduct in the manner described 
must tend to decrease the chance of yolks getting free in the 
bedy cavity. Even with this arrangement such an accident 
cometimes happens. In autopsies of a large number of laying 
hens in a few cases yolks have been found among the viscera. 
Tumors which appeared to be formed around such yolks have 
also occasionally been found. It is not possible with our pres- 
ent knowledge to draw conclusions as to the extent of this 
apparent structural adaptation among birds. Even in the spe- 
cies where the air sacs have been carefully studied, the descrip- 
t:on of their attachments and position in relation to the viscera 
have not been given in detail. From such descriptions as exist 
it appears that the left abdominal air sac does not uniformly 
isolate the genital organs so completely as is here described for 
the domestic fowl. 

Owen™ states that “the air receptacles of the thoracic-abdom- 
inal cavity present varieties in their relative sizes and modes 
of attachment in different birds” (meaning different species). 
air sacs are almost entirely free. Baery has demonstrated that 
the abdominal air sacs are absent in the cassowary. Data are 
wanting as to whether the oblique abdominal septum of Butler 
occurs in these cases. It is possible that this septum occurs 
throughout the class Aves even when the abdominal air sacs 
bear other relations than those described in the domestic fowl, 
or even when they are absent. 

The general result of this section of the paper is to show, 
with detailed anatomical description of the relations involved, 
that there is formed in the hen a sort of “pocket” in which the 
ovary les. This “pocket” is of such a nature that, quite apart 
from any physiological activity on the part of the funnel of the 
oviduct, the ova separated from the ovary at ovulation are 
mechanically directed towards the funnel mouth. 


* Owen, R. On the-Anatomy of Vertebrates. Vol. II. Birds and 
Mammals. London (Longmans) 1866. 


*« Miller, B. The Air Sacs of the Pigeon. Smithsonian Misc. Col. 
Quarterly Issue, Vol. 50, Part 3, No. 1724, pp. 365-414. 

+ Baer, M. Beitrage zur Kenntnis der Anatomie und Physiologie der 
Atemwerkzeuge bei den V6geln. Ztschr. wiss. Zool. Bd. 61. 


LIGAMENTS OF OVIDUCT OF DOMESTIC FOWL. IQ 


SUMMARY. 


This paper presents the results of a detailed anatomical study 
4 the ligaments of the oviduct of the domestic fowl. 

It is shown that the dorsal and ventral ligaments undergo a 
progressive change in shape and size relations as the oviduct 
enlarges in preparation for functional activity. The character 
of these changes is described. 

It is further shown that the ligaments of the oviduct possess 
a definite and well developed musculature which is continuous 
with the outer muscular layer of the oviduct. The physiology 
of this musculature of the ligaments is now under investigation 
in this laboratory. 

Finally it is shown that the mutual relations of the abdominal 
viscera are such as virtually to form a “pocket”? in which the 
ovary lies. This walling off of the ovary is of such character 
as to tend mechanically to direct detached ova to the mouth of 
the oviduct. 


DESCRIPTION OF PLATES. 


Figure 6. AN photograph of the ventral ligament of the ovi- 
duct of a laying hen showing its form and musculature. The 
ragged outer border is the cut dorsal margin, i. e., the margin 
along the oviduct. ‘The short smooth border in the center of 
the photograph is the free ventral margin. The thin cut sur- 
face extending from the ventral to the dorsal margin of the 
ligament is the anterior margin cut along its attachment to the 
posterior elongation of the funnel. The thick wedge-shaped 
portion which shows at the opposite end of the ventral margin 
is the caudal end of the ligament cut from the anterior end of 
the uterus. This photograph is natural size. 

Figure 7. A photograph showing the form and musculature 
of the funnel, a short portion of the tubular part of the oviduct, 
and the anterior portion of both ligaments removed from a lay- 
ing hen. The dorsal ligament is shown for about three-fourths 
of its length. The lateral half of the oviduct is cut away along 
the attachment of the ligaments. The glandular layer of the 
duct was scraped away (cf. p. 9) in the tubular portion of the 
duct leaving only the muscular and peritoneal layers. 
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The significance of the letters in this figure is as follows: 
A, anterior elongation of funnel; P, posterior elongation of 
funnel; F, funnel (ostiwm tubae abdominale) ; D, dorsal liga- 
ment; O, one half (left) of wall of anterior tubular portion 
of the oviduct, from which the glandular part of the wall has 
been removed by scraping; S, portion of the air sac wall. 

The anterior margin of the dorsal ligament shows along the 
attachment to the anterior prolongation of the funnel. The 
ventral margin shows along the attachment to the tubular por- 
tion of the duct as far as this goes, and then as a cut edge from 
which the duct has been removed. In order to spread the 
dorsal ligament out flat in this preparation a cut was made near 
the posterior end of the dorsal margin extending about half 
way to the ventral margin. This cut shows just to the right of 
the end of the anterior elongation of the funnel. 

A portion of the wall of the air sac (S) which is fused to 
the dorsal part of the ligament is left attached. It is spread 
back toward the dorsal margin of the ligament and is so trans- 
parent that it shows only beyond the margin of the ligament 
and between the edges of the cut made to flatten the latter. 
The ventral margin of the band of fusion can be distinctly seen. 
This photograph is about four-fifths natural size. 

Figure &. A photograph showing the musculature of the 
medial half of the caudal end of the isthmus and the portions 
of the dorsal and ventral ligaments which attach to it. The 
lateral half of this portion of the duct was removed by cutting 
it along the attachment of the dorsal and ventral ligaments. The 
glandular layer of the oviduct was scraped away leaving only 
the muscular and peritoneal layers. In the photograph the, 
dorsal ligament lies above and the ventral ligament below the 
oviduct. The anterior end of the preparation lies to the left. 
This photograph shows the lateral aspect of the preparation. 
Natural size. 

Figure 9. A photograph of the medial aspect of the same 
preparation shown in lateral view in Figure 9. The dorsal lig- 
ament lies above and the ventral ligament below the oviduct 
as in figure 8. The anterior end of the preparation lies to 
the right. Natural size. 
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BULLETIN No. 177. 


INSHCTY NOTES: FOR i900.* 


OsKAR A, JOHANNSEN. 


A miscellaneous lot of notes comprising both new observa- 
tions, notices of species dealt with more fully in other publi- 
cations, and mere statements of insect situations fall conve- 
niently into an annual bulletin under the title of Insect Notes. 
In this publication compilations and remedial measures are both 
avoided for the most part, as the economic necessity for either 
of these is met by illustrated descriptive circulars more satis- 
factory to the people of the state who submit the standard 
troublesome insects for determination. 

The briefer notes of miscellaneous character found in this 
bulletin are transferred with a little editing from the entomo- 
logical note books of the department. The Lot numbers here 
given are merely references to Station records for the species 
in question and have no significance beyond permanently link- 
ing the published account to the Station collection and notes, 
which is in some cases desirable. 


* Papers from the Maine Agricultural Experiment Station: Ento- 
mology No. 41. 
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IE JDP DONE NE ROA, 
(Butterflies and Moths.) 


Forest CATERPILLARS. 
Heterocampa guttivitta (The Saddled Prominent). 


As during 1907 and 1908, the Saddled Prominent caterpillar 
was exceedingly destructive to beech and other deciduous forest 
trees during the summer of 1909, and many areas were entirely 
stripped of their leaves. The total amount of damage, however, 
was conspicuously less than during 1908, as would be expected 
from the wholesale death of this species from fungus disease 
over extended areas late the previous season. ‘This remarkable 
outbreak of a species usually not troublesome is fully discussed 
in Bulletin No. 161 of this Station. For the past season there 
is little general information to add except to state that the 
trouble was very much less serious last summer. 

Other species have been very destructive in forest and shade 
trees during the summer of 1909 as was the case for the two 
previous seasons, for Maine has experienced three consecutive 
caterpillar summers. The Green-striped Maple-worm (Anisota 
rubicunda), the Rosy-striped Oak-worm (Anisota virginiensis), 
and the White Tipped Moth (.Symmerista albifrons) were espe- 
cially guilty. These received a fuller discussion in Bulletin 
No. 162 of this Station last year. ‘ 

Acrobasis rubrifasciella, a species abundant for several sea- 
sons in Sweet fern (Myrica asplenifolia 1,.), constructing in a 
tangle of leaves curious trumpet shaped cases, was very gen- 
erally numerous again during the past summer. It was, how- 
ever, attacked by parasites in great numbers during 1909. 

Hyphantria cunea, the Fall Web-worm,* a common orchard 
pest, was so unusually abundant upon orchard, shade and forest 
trees as to rank among the conspicuous pests of 1909, the un- 
sightly webs being met with everywhere. Attendant parasites 
were common. 


* A descriptive economic circular is available to applicants. 
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Achatodes zeae (Spindle worm). 


In June the new shoots of the elder may be found to le with- 
ered and dying and if the twig be cut open a white cat :rpillar 
with black spots may be seen feeding upon the pith. Tis is 
the spindle worm, the larva of the little moth Achatodes zeae. 
The species, first described by Harris, and well known to sys- 
tematists, has rarely since been mentioned by economic ento- 
mologists. Besides the elder, it also is injurious to corn, dahlia, 
and perhaps other thick-stemmed plants. In the elder twigs 
the caterpillar when full grown gnaws towards the surface at 
some point, usually near a twig node, pierces the bark or leaves 
a thin layer unbroken, then pupates within its burrow. The 
adults emerge in July and August. We have reared specimens 
at Orono, Maine, bearing the date August 6, and also have 
specimens from Ithaca, New York, which emerged July 14. 
According to Forbes the adults in Illinois appear the latter part 
of June. . 

The full grown caterpillar, which is about one inch long, 1s 
yellowish white in color with flat blackish tubercles each with 
a single bristle. On the first and second abdominal segments 
the tubercles are arranged as follows: one on each side of the 
mid-dorsal line, a second behind and below this, four grouped 
around the spiracle of which the third is above and slightly in 
front of it, the fourth behind, the fifth very small, in front and 
above, the sixth directly below it; the seventh to the tenth are 
on the ventral side of the segment, the eighth being very much 
smaller, and the seventh of the first segment bears two bristles. 
In some specimens and on some segments the third and fifth 
tubercles are nearly or quite fused. The preanal and the anal 
plates (fig. 26) are contiguous but not fused. The hooks of 
the abdominal legs are uniform in size, about 22 in number, the 
circle being widely open outwardly. The palpi of the second 
maxillae are short and thick (fig. 24). 

The pupa is reddish brown in color, over half an inch in 
length, at the head end with two stout rounded tubercles, the 
posterior end with the stout spines (fig. 27). The adult, which 
expands over an inch, has rust red fore wings mottled with 
gray, with orange spots near the tip, and yellowish gray hind 
wings. It is figured by Holland in his Moth Book, . 
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Bucculatrix canadensisella (The Birch leaf Bucculatrix). 


During the first week in September the leaves of the white 
and yellow birch in various parts of the State were much in- 
jured by the caterpillar of the Birch leaf Bucculatrix. The 
injured leaves (fig. 19) had much of the green parenchymal 
tissue eaten away, leaving only the epidermis of one side as a 
transparent film, and even this was found pierced here and 
there. Every birch in sight seemed to be infested and had a 
brown and scorched appearance, visible even at a great distance. 

The full grown caterpillar is less than 1% of an inch in 
length, of slender form, with deep incisures between the round- 
ed segments. The head is pale brown; the body, dull pale 
yellowish green. ‘The first and second abdominal segments each 
have six pairs of rather long bristles besides a few very minute 
ones; the bristles of the following segments are somewhat simi- 
larly arranged. There appear to be no distinct tubercles, nor 
is there an anal fork. Each abdominal leg has 3 pairs of 
claws (fig. 36); except the anal legs have but one claw each 
(fig. 37). The palpi of the second maxillae are slender, each 
provided with long bristles. ‘The other mouth parts are as 
figured (33-35). 

The molting cocoons are small, circular, white, silken patches 
in which the larva les curled up and may be found on the sur- 
face of the leaf (fig. 19) and also on the under side of twigs 
and branches. When the larva has attained its full growth the 
true pupal cocoon is formed. ‘This is an oval yellowish body 
with flat base and with 5 or 6 sharp longitudinal ridges. These 
cocoons have been found on the twigs and leaves but as com- 
paratively few are present there it is evident that the greater 
number of larvae pupate elsewhere. The moths which have a 
spread of wing of 3g of an inch have dusky wings crossed by 
several silvery white bars. They appear in early spring. While 
the larvae attack the Birch by preference we have found them 
on Red Oak also. 

For ornamental trees, a weak arsenical spray applied early in 
August has been recommended. (Lot 793.) 


Gypsy and Brown-tail Moths. 


On account of the seriousness of the Brown-tail Moth and 
Gypsy Moth situation these two insects should be constantly 
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held in mind by the people of the State. In response to our 
request, Mr. E. F. Hitchings, State Entomologist, has kindly 
sent us a brief statement which we give here in full concerning 
the work with these two insect pests which is being carried on 
under the supervision of the State Department of Agriculture. 

“The gypsy moth situation in Maine at the close of the year 
1909 is serious in the extreme. Although the field work, under 
the direct management of the special field agent, Capt. E. E. 
Philbrook, has been conducted with the same painstaking meth- 
ods as in the past, yet, owing to an extended territory, opened 
up for the first time by the scout made in the early part of the 
season, and to the fact that not enough funds were available to 
supply a sufficiently large force, the efficiency of the work has 
been curtailed and we are now facing a very serious crisis. If 
it had not been for the assistance of the Federal Government 
the pest would have gained a foothold that would defy our best 
efforts to control. The situation is a grave one and should 
enlist the hearty cooperation of every good citizen of the State. 
The moth is a menace to our northern woods, and those inter- 
ested should see to it that sufficient aid is rendered to check its 
onward march northward. York County is still the fighting 
ground, although one small infestation has been found at Gor- 
ham this fall.” 


Brown-tal Moth Outlook. 


“In the southern counties of the State where this pest was first 
introduced, it is a serious menace to the summer people who 
come to us for rest and recreation. Many cases of ‘“brown-tail 
rash” proved quite serious during the past summer, and one of 
the scouts who was very badly afflicted died. The ravages of 
the moth can be controlled on the fruit and shade trees by 
spraying, but this is a very expensive method, especially for the 
shade trees. Gathering and burning the winter nests for such 
trees should be annually practised. The spread northward has 
been all along the line. The moths were found in Madison 
during the summer and nests were taken at Sangerville during 
the spring. A scout was made in Bangor and vicinity with the 
result that nests were taken the entire length of the electric 
line from Hampden to Old Town and in Brewer. All nests 
should be removed and burned at the earliest moment.” 
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Fruit TREE CATERPILLARS. 


Ancylis (Phoxopteris) nubeculana, the apple leaf sewer. 


From Enfield, Maine, August 28, and later also from other 
localities come reports of injury to the leaves of several vari- 
eties of apples. ‘The leaf is folded along the mid rib, the two 
sides being brought together, the caterpillar constructing its 
nest within (fig. 18). The winter is passed in the larval con- 
dition in the folded leaves which lie on the ground. In April 
the larvae transform to chrysalids and about Io days later the 
moths begin to appear, laying eggs in June. The caterpillar 
is about %4 inch in length when full grown, yellowish green, 
with yellow head, and horny shield on the next segment a little 
darker, with a black dot on each side. On each of the remain- 
ing segments there are some pale, shiny, raised dots (tubercles) 
from every one of which arises usually a single hair. The 
tubercles of the first and second abdominal segment are arranged 
as follows: one on each side of the middle dorsal line, the 
second behind and below this, the third above the spiracle, the 
_ fourth and fifth below the spiracle and fused, the sixth below 
and behind these, below this is the seventh with 2 or 3 bristles, 
and the eighth near the central line on the ventral surface. The 
claws of the abdominal legs, over 40 in number, alternately long 
and short, are arranged in an unbroken circle. The anal plate 
bears 4 long bristles and is widely separated from the preanal 
plate which is small and bears 2 bristles. The anal fork (fig. 
32) has 6 tines, the middle 4 slightly bifid at the apex. The 
mouth parts are shown in figures (28, 29, 31). ‘The palpi of 
the second maxillae are quite slender, each with a long terminal 
bristle. 

When the injury to the'tree is serious the fallen leaves may 
be raked up and burned in the autumn to restrict the develop- 
ment of the moth the following season. (Lot 792.) 


Coleophora fletcherella (Cigar case bearer). 


The cases of this insect were gathered at Highmoor Farm 
near Monmouth, Maine, June 24. The small caterpillars which 
live in cigar-shaped cases feed from April to June on the buds 
and foliage of apple trees. ‘The little gray moths appear from 
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the middle of June to middle of July or a little later, lay eggs, 
which hatch in about two weeks. The young, which are leaf 
miners, soon make cases, which they later attach to the bark, 
thus passirig the winter, beginning to feed again early the fol- 
lowing spring. If the trees are sprayed for the codling moth 
the case bearers are also destroyed. (Lot 762.) 


Enarmonia prunivora (Lesser apple worm). 


As we have no Station records of the occurrence of this 
insect in Maine, it may be of interest to note that a number of 
specimens of this species was reared August 5-9 from a lot of 
small apples obtained June 30 from an orchard at Oxford, 
Maine. ‘The owner of the place reported very serious injury 
to his crop due to this insect as well as to the codling moth 
(Carpocapsa pomonella) and the plum curculio. 

According to Fletcher and others this insect also attacks 
haws, crabapple, plums, and elm and oak galls. The larva feeds 
upon the apple in a manner similar to that of the codling moth, 
for which it is doubtless frequently mistaken. Besides by its 
smaller size the larva may be distinguished from that of the 
codling moth by the presence of the anal fork. The adult moth 
expands about 5£ of an inch across the wing. The ground color 
of the front wings is black, with patches of pale rusty red, of 
gray, and of yellowish white and steel blue oblique lines. The 
hind wings are dusky gray at the base, shading to black at the 
apex. 

The insect may be combatted by methods used against the 
codling moth. (Lot 785.) 


GARDEN CATERPILLARS. 


The woolly bear caterpillars, Estigmene acreae,* and Dia- 
crisia (Spilosoma) virginica* have caused much damage to 
garden crops, taking practically anything from peas to onions, 
and to flower gardens. Though very troublesome, neither of 
these hairy caterpillars were as numerous as during 1908. 


A descriptive economic circular is available to applicants. 


28 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


HEMIPTERA. 
(Bugs. ) 


San Jose Scale in Maine. 


The following particulars concerning this pest are given by 
Mr. E. F. Hitchings in answer to our inquiry. 

“A single infestation of this most dreaded of all orchard pests 
is situated in the town of Limerick. As near as can he ascer- 
tained it was introduced about 8 years ago on one or more 
apple trees procured from a New York nursery. The spread 
is confined to some 20 trees in a rather isolated orchard where 
there would be but little danger of its extending to other locali- 
ties. As soon as the infestation was discovered, the affected 
trees were sprayed with the lime-sulphur mixture. The orchard 
was again visited at the time when it was thought the first young 
would appear. It was found that a large proportion of the 
scales was destroyed, but the young were crawling on a number 
of the trees. The trees were then sprayed with kerosene emul- 
sion, which killed the exposed young. It is proposed that a 
thorough treatment will be given the orchard and followed up 
until the infestation is entirely destroyed.” 

Specimens of this long dreaded orchard pest were received 
at the Station from Limerick, Maine, in August, 1909, for 
determination. Most of the scales on the several twigs sub- 
mitted were dead but there were some live and healthy speci-’ 
mens. ‘The infestation at Limerick is the first occurrence known 
in Maine. Any one finding scales on his trees resembling those 
shown in figures 11 and 12 should send specimens to the Depart- 
ment of Agriculture at Augusta or to the Experiment Station 
at Orono for identification. (Lot 794.) 


Ertopeltis festucae (Cottony Grass Scale). 


The white egg sacs of this insect on leaves of meadow grass 
are an annual occurrence and were plentiful in the vicinity of 
Orono this past season. Little complaint has been made for 
several years by owners of grass lands invaded by the cottony 


Scales a GZot 770.) 
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Typhlocyba.comes (Grape leaf hopper). 


This bug is reported from Calais, Maine, as being very de- 
structive to the Virginia creeper, infesting almost all the vines 
of that section. The correspondent states that it has been 
prevalent there for a number of years and while the plant is 
not absolutely destroyed the growth is much checked, and the 
leaves become spotted, wither and fall. 

The eggs are stuck to the lower surface of the leaves in June; 
from June to September the immature form, the nymph, a light 
yellowish green bug with yellow side stripes, works upon the 
leaves. The adults, about % inch in length, marked with yel- 
low and red, beginning to appear in August, continue the work 
of destruction begun by the nymphs. Spraying in July with 
whale oil soap solution and the use of sticky screens have been 
recommended for the pest in vineyards. (Lot 790.) 


Psylla floccosa Patch (Downy Psyllid of Alder). 


Very common upon the Alder (Alnus incana) from early 
spring to late June, are fluffy, woolly masses, abundant on the 
under side of leaves. Fig. 17 represents such a characteristic 
mass. If the white fluff is removed, little yellow and green 
crab shaped objects are found beneath the protective mass which 
is secreted by wax glands similar in function to those of cer- 
tain woolly plant lice and scale insects. About the last of June 
these insects acquire wings and shaking themselves free from 
the white secretion, take to flight. This species was described 
and figured in Canadian Entomologist, September, 1909. (Lots 


727, 735, 740, 744.) 


APHIDIDAE. 


Plant lice found a favorable season and many species were 
noticed in the vicinity of Orono. Attention, however, was con- 
centrated for the most part on those species of the Genus 
Chermes causing abnormal growths on spruce. Six species 
were studied, namely, Chermes pinifoliae Fitch, Chermes abietis 
Linn, Chermes similis Gillette, Chermes floccus Patch, Chermes 
consolidatus Patch, and Chermes lariciatus Patch. The three 
new species were very briefly described in Psyche for Decem- 
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ber, 1909. Pinifoliae and abietis were treated in an economic 
bulletin No. 171 of this Station and the six species are de- 
scribed and figured and the main points in their life histories 
given in Chermes of Maine Conifers, Bulletin 173 of this Sta- 
tion. ; 

A woolly species, Pemphigus venafuscus Patch, on the stems 
ot ash occurred in abundance in the vicinity of Orono. This 
species was described and figured in Entomological News, July, 
1909. : 

The Canadian tick-trefoil is yearly visited by a plant louse 
causing leaf curl and twist. This was described as Microparsus 
variabilis new genus and new species in Entomological News, 
October, 1909. 

Gall making aphids of the elm were abundant but as the 
group will be treated more fully in a separate publication it is 
not necessary to discuss them here. 


Anaphothrips striata (Grass thrips). 


Late in June Timothy grass showed the characteristic dry and 
bleached stems due to injury by the grass thrips. In some 
meadows considerable areas were rendered conspicuous in this 


way. (Lot 750.) 


OREO Rd EWAY 


(Grasshoppers, roaches and crickets. ) 


Grasshoppers caused enough damage during 1909 as during 
1907 and 1908 to be classed as a plague. Orchards and garden 
crops suffered from the attacks of these ravenous insects. The 
species concerned, as far as ascertained, were the same as those 
mentioned in the Insect Notes for 1908. 


DIPTERA (Flies). 


MYcETOPHILIDAE (Fungus gnats). 


A work on the fungus gnats of North America is now in the 
course of preparation, the first part of which appearing in Bul- 
letin 172 of this Station. As it is the purpose to discuss in that 
paper in detail the habits of several species, it will only be 
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necessary here to state that certain forms are exceedingly com- 
mon and some are known to be injurious to corn, potatoes, 
apples, mushrooms, and other forms of plant life. 

Of the lower forms the larva of Mycetobia lives on decaying 
wood and has also been accused of attacking the sound roots 
of apple and peach trees, though it is very doubtful if they are 
able to cause serious injury here. Walsh, Riley, and Glover 
all agree as to the inoffensive character of the members of this 
genus. The Sciophilinae and Mycetophilinae are known to live 
upon decaying wood and also upon mushrooms. In the tenth 
report of the State Entomologist of New York, Lintner quotes 
a prominent mushroom grower as saying that the crowning evil 
of mushroom culture is the maggot of the fungus gnat. “By 
cutting open the mushroom you may see numerous worm holes 
in some of these, both in the caps and the stems, and no doubt 
can discover some of the maggots. They are tiny fellows with 
white body and black head, measuring about 1-5 of an inch in 
length. . . .” It may be stated in this connection that fre- 
quently associated with the maggots of the fungus gnats are 
larvae of Phoridae, also serious pests. 

The Sciarinae, a subfamily of the fungus gnats and known 
to the Germans as Trauermiicken (Mourning gnats), which 
also have been accused of damaging fungi by Doctors Smith, 
Felt, and others, are probably less frequently found in sound 
plants than in such as are already badly decayed, differing in 
this respect from those mentioned before. Professor Forbes, 
State Entomologist of Illinois, reports that they are occasion- 
ally injurious to seed corn. They are also known to feed upon 
potatoes affected by scab or rot, and in some instances appear 
to be the precursor of some form of scab. This form of scab 
should not be confused with the common potato scab (Oospora 
scabies). ‘They are found in apples associated with the rail- 
road worm (apple maggot) and in bulbs of tulips and peonies. 
Whether they are actually injurious to the roots of potted plants 
is not yet definitely known, though they are looked upon with 
suspicion by florists generally. 


Mycetobia divergens Walker. 


The larva of this species, living in decayed wood from an 
apple tree, was sent to us by a correspondent from Gardiner, 
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Maine. As the larva is not figured in Bulletin No. 172 some de- 
tails will be figured and described here. ‘The larva is white in 
color, 12 segmented, slender and legless. The head is yellow- 
ish brown, oblong, about twice as long as wide, the labrum has 
a rounded margin, setose ventrally. The mandibles are brown, 
margined with a number of teeth and with a toothed claw on 
the inner side (figs. 41, 42) ; the lateral comb of the epipharynx 
has 6 teeth (fig. 39) ; the labium has several smaller as well as 
two larger ones and its lateral margins are fringed with long 
hairs (fig. 38). The maxilla is shown in figure 40. There are 
a few scattered bristles on the head and two eye spots. The 
two main tracheal trunks end in the thoracic spiracles (fig. 43) 
on the center of the lateral margin of the first thoracic segment 
and extend to the apex of the twelfth abdominal segment; they 
are connected by a strong commissure at the anterior end of 
the second thoracic segment. The length of the full grown 
larva is about ™% of an inch. 

The pupa is brown; tapering, with a few spines on thorax 
and abdomen projecting backward; length 1-6 of an inch. 


TIPULIDAE (Crane flies). 


Two crane flies from Maine may be noticed at this time as 
being of particular interest. The one, Ctenophora apicata, be- 
cause of its rarity, and the other because of possible economic 
interest to potato and apple growers. 


Ctenophora apicata. 


Nine males and six females of this handsome crane fly were 
reared from larvae and pupae found in the decaying wood of 
an elm tree. They were collected at Orono, Maine, June 23, 
by Mr. William Woods. Though this species is not of eco- 
nomic importance still it may not be out of place to give here 
a brief description owing to its rarity. The male appears never 
to have been described. 

The full grown larva is white, cylindrical, over 1% inches 
long. The head is black, well formed, oval, 3-64 of an inch 
in diameter and twice as long; apparently only the apical fourth 
can be exserted. The antennae are cylindrical with an apical 
papilla. On the dorsal surface of the head at some distance 
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back of each antenna is a slender, flexible spine. Here and 
there upon the body may be seen a minute bristle; at the caudal 
end are the two black spiracles, dorsad of which are 4 finger- 
like processes and ventrad are 2 conical protuberances. 

The pupa is brown in color; 34 to 7 of an inch in length. 
On the anterior part of the thorax on the dorsal surface are the 
breathing organs, slender, transversely striated, about 3-32 of 
an inch in length. Each intermediate abdominal segment has 
8 pairs of sharply pointed conical protuberances, those on the 
posterior part of the venter on the middle line larger than those 
on the mid-dorsal line and much larger than those on the sides. 
The last segment has but 4 and the next to the last 8 such pro- 
jections. On the anterior segments some may be much reduced 
or even wanting. 

The adults show considerable variation in coloring, there 
being a light and dark form of each sex. Between these forms 
are several specimens showing more or less intergradation. 

Male. Dark form. Shining black; the tips of the basal 
antennal joints, the tips of the antennal branches, of which there 
are four rows, knob of halteres and the palpi more or less fus- 
cous; the fore legs, the tibiae and tarsi of the middle legs to- 
gether with the middle section of the femora, the hind tibiae 
and tarsi, and the dorsal portion of the collar are yellow ; wings 
deep blackish brown, except for the hyaline spots on the veins 
bounding’ proximally and distally the discal cell and one at the 
stigma (fig. 14). 

Pale form. Shining reddish yellow excepting an occipital 
triangle, the humeri, base of metanotum, thoracic and pleural 
sutures, narrow lateral and hind margins of the more posterior 
segments, dorsal spot on the first segment, and forceps them- 
selves, tibial spurs and apical fourth of middle and hind femora 
are black. Wings yellowish, subfuscous apically. 

Female. Dark form. Like the male but the basal antennal 
joints, the collar and the whole of the middle femora are black ; 
the lateral posterior margin of the fifth segment of the abdomen 
and the tip of the ovipositor are yellow. 

Pale form as described by Osten Sacken. (Lot 743.) 
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Trichocera regelations. 


In Insect Notes for 1907 (Bulletin No. 148, Me. Agric. Expt. 
Station, p. 278) mention was made of the occurrence of this 
species breeding in potatoes; the slender maggots having been 
found in a lot of potatoes that froze the preceding fall and were 
soft and rotting the following May. Whether this species would 
develop in sound potatoes was not ascertained. Ina letter dated 
May 6, 1907, from a correspondent in Patten, we read: “. . 
This maggot goes only under the skin; not doing much damage 
to the tuber. . . . Sometimes they will eat turnips, especially 
sweet ones, so that it spoils them. Carrots, parsnips, onions, 
and in fact everything that has a tender root.” From the con- 
text of the remaining portion of the letter it is evident that our 
correspondent has confused the maggots of several species of 
flies, among them Sciara, Pegomyia, and perhaps others. For 
this reason a brief description of the maggot will be given here 
with the hope that the reader may keep a lookout for similar 
larvae and submit them to the Experiment Station for identifi- 
cation. ‘This species has also been recorded as being injurious 
to apples. 

The maggot is a slender, legless, whitish creature, over 3 
of an inch in length when full grown. Its head is brown, 
narrower than the first body segment, but quite distinct wholly 
exserted, and apparently not retractile, differing in this respect 
from the majority of crane fly larvae. The body segments, 12 
in number, are very indistinctly marked, the transverse folds . 
on each segment being nearly as distinct as the sutures them- 
selves. The surface of the body is rather thickly covered with 
fine pale hairs more or less erect and mingled with these are 
seme small bristles not markedly differentiated from the hairs. 
The mouth parts resemble somewhat those of Rhyphus. The 
labrum, epipharynx, mandible, hypopharynx, maxilla and labium, 
are as shown in the figures (figs. 52-55). The lateral comb of 
the epipharynx (ep. c. fig. 53) has blunt, rounded teeth. On 
the ventral side of the last segment is the anal plate (fig. 51) 
perforated by a transverse slit at the center. The anterior 
spiracles or breathing organs are small, rounded openings situ- 
ated on the dorsal surface of the first thoracic segment; the 
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posterior spiracles (fig. 57) on the last segment open dorsally 
and are each covered by a hairy flap (fig. 56 fl.). The body 
ends in two fleshy lobes (fig. 56). 

The pupa is over % inch long with small, papilliform, thoracic 
spiracles; the caudal end narrower, its apex with 2 slender 
pointed lobes. The slender, long-legged, mosquito-like adult 
may readily be distinguished from other crane flies by the pres- 
ence of a very short and much curved vein near the base of the 
wing posteriorly and by other points in venation shown in figure 
13. ‘These flies are not uncommonly found even in late fall 
and winter hovering over a small brook or spring or over the 
snow. (Lot 188.) : 


RHYPHIDAE (False Crane flies). 


Rhyphus punctatus. 


This fly though probably of no great economic importance 
may not be without interest because of the resemblance the 
larvae bear to those of Trichocera described above and because 
of the resemblance the adults bear to the malarial mosquitoes 
for which they are occasionally mistaken by the non-entomol- 
ogist. ‘The larvae of the members of this family live in decay- 
ing vegetable matter. The specimens from which the following 
description was drawn were found in cow dung. 

The larva is a slender, cylindrical, legless maggot over 3¢ of 
an inch in length with 12 distinct body segments which 
are broadly marked with mottled brownish or purplish bands 
leaving only the sutures white. The twelfth segment is shorter 
and smaller than the others, less sharply separated from the 
eleventh, and ends in 2 rounded fleshy lobes margined with 
setae (fig. 48). Ventrally there is an oval anal plate perforated 
by a transverse slit near the posterior margin (fig. 49). Dor- 
sally are the 2 crescent shaped spiracles (fig. 48 sp.) which are 
bounded laterally though not covered by flaps; between them 
is a transverse fold margined with setae. The thoracic spiracles 
(fig. 47) are small and have but 3 more or less oval apertures. 
The antennae are very minute, two segmented and papilla-like. 
The mandible (fig. 44) i8 apically densely covered with two tufts 
of hair, one on each side, and which so overhang the tip that 
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its structure cannot be described. On the inner side of the 
mandible is a spur with several teeth. The lateral comb of the 
epipharynx (fig. 46) is provided with several blunt teeth. The 
labrum is oval and margined with setae, the labium (fig. 45 Im) 
is deeply bifid. 

The adult which is frequently seen upon the windows of 
dwellings resembles somewhat some malarial mosquitoes in pos- 
sessing spotted wings—but it may readily be distinguished from 
the mosquito by its short, blunt proboscis. 


CuLicipAE (Mosquitoes). 


These pests are with us the greater part of the year, though 
troublesome mainly in spring and summer. In recent years 
they have been much studied because of their relation to malaria 
and other diseases. In Insect Notes for 1906 (Bul. No. 134, 
Me. Agr. Expt. Station) is given a short list of Maine mos- 
quitoes, among them two species of Anopheles, one of which 
is known to be a malaria carrier. Anopheles may readily be 
distinguished from the others by the spotted wings, by the form 
of the mouth parts which consist of 3 slender processes, and by 
the habit of standing when at rest upon a wall with the body 
inclined at an angle with the vertical. Though no special effort 
was made to collect them, two rather rare non-malarial mos- 
quitoes were taken the past season, Culex atropalpus and saxva- 
tilis. ‘The former was bred from larvae taken in the rock pools 
from the Stillwater branch of the Penobscot river, September 
22. Of the latter, specimens were captured in the basement of 
a dwelling in Orono on December 17 and 21. 

As all mosquitoes breed in water, the covering of rain water 
barrels, filling in of small pools and draining of swamps will 
do much toward reducing the number of these insects. 


Muscipak (Flies). 


Epochra canadensis (Currant fruit fly). 


In a letter dated July 16 a correspondent from Westbrook 
reports that one-third of his currant crop was ruined by a mag- 
got which lives in the fruit. It is the larva of the currant fly, 
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a small white maggot about 1-3 of an inch in length. The adult 
is a small two-winged fly with banded wings. It is described 
in Bulletin No. 35 Me. Agric. Expt. Station. (Lot 766.) 


Drosophila buscku. 


This insect belongs to the same genus as the little yellow flies 
commonly known as Pomace or fruit flies. It has been bred 
several times from larva found in potato affected by rot. 
Apparently only the potatoes with broken skin were attacked, 
though there were a number of decayed tubers. From this it 
seems evident that the flies were not responsible in starting the 
rot. As may be expected this fly in all its stages greatly re- 
sembles Drosophila ampelophila, the common Pomace fly, de- 
scribed by Professor Comstock in the Report of the Ento- 
mologist, Department of Agriculture for *81-’82. 

The egg though similar in shape differs from that of D. am- 
pelophila in having 4 slender and pointed filaments (not blunt) 
near the micropyle. The larva is elongate oval, about 5-16 of 
ar inch in length when full grown; the head end more slender 
and pointed; the posterior end of the body broadest. The an- 
tennae are minute tubercles placed on the dorsal surface of the 
first segment; the 2 jaw hooks are black in color and each pro- 
vided with 4 slender teeth of which the third from the base is 
smallest (fig. 50). Fringing the mouth are a number of 
minute colorless, recurved hooks only distinctly visible in pro- 
file. The cephalic spiracles each consist of about 12 tracheal 
tubes of varying lengths, slightly hooked at the end. These 
tubes may be extended or retracted within a cylinder which is 
somewhat longer than wide. The body is covered, though not 
densely, with erect setulae, and each segment is provided with 
about 8 spinose protuberances, fewer and longer on the last 2 
segments where they nearly equal the caudal spiracle in length. 
The latter consists of 2 coalesced tubes. The pupa, which is 
about % of an inch long, resembles the larvae in having the 
body sparsely covered with setulae, spinose protuberances, and 
a caudal spiracle of 2 coalesced tubes. At the head end there 
is a large concavity, covered by a plate which comes off when 
the adult emerges. To this plate are attached the thoracic 
spiracles, cylindrical processes each terminating in 12 tracheal 
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tubes of varying length. The adult is a little yellow fly about 
1é of an inch long with striped thorax and abdomen with black 
markings. (Lot 847.) 


Pegomyia sp.? (Cabbage maggots). 


A correspondent from Bowdoinham, Maine, in a letter dated 
July 1, reports the destruction of 25,000 cauliflower plants by 
maggots. As no specimens were received the species was not 
determined, though it may have been Pegomyia brassicae or 
some allied form. 


Musca domestica (House or typhoid fly). 


The ever present and pestiferous house fly because of its 
filthy habits continues to be a serious menace to the health of 
the community. As they breed in stable manure every effort 
should be made to reduce their number by the removal of this 
refuse from the vicinity of dwellings. Foods of all kinds should 
be carefully protected from them. Milk should be handled with 
great care to prevent flies from contaminating it, as it is a most 
excellent medium for the development of the typhoid bacilli as 
well as of the bacilli of some other intestinal troubles to which 
young children are highly susceptible. Upon this subject much 
has been said and written, but too much stress cannot be laid 
upon a matter of such vital importance. 


Frontina archippivora (A parasitic fly). 


A specimen of the chrysalis of the monarch butterfly (Anosia 
piexippus) sent from South Berwick was found to be parasi- 
tized by the above named fly. The pupal stage of the parasite 
was passed outside of the butterfly chrysalis. The flies emerged 
August 28. (Lot 789.) 
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COLEOPTERA. 
(Beetles. ) 


Carpophilus hemipterus. 


Many of these beetles and their larvae and pupae were found 
in a box of California dried peaches sent to the Station for 
examination from a storage house in Portland. The beetle 
(fig. 15) which is about % of an inch in length may readily be 
recognized by its short wing covers which are not produced 
over the last 2 abdominal segments. The insect is mainly dark 
brown in color; the legs, the posterior half and a spot near the 
lateral anterior margin of each wing cover, are yellow. The 
legs are rather stout, the tibiae are somewhat broadened, and 
the antennae are clubbed. Both larvae and adults feed in de- 
caying and fermenting sap, pomace and fruit, particularly im- 
properly cured dried figs, peaches, apples and the like, and are 
often associated with mites and the larvae of Pomace Flies 
(Drosophila). The insect is very widely distributed, almost 
cosmopolitan, and once established in a fruit packing house may 
prove a serious pest. 

The larva or grub is a slender flattened creature about 1-5 
of an inch in length, white in color with a brownish head and 
3 pairs of legs. The mouth parts are as shown in figs. 20-22. 
There is a pair of thoracic spiracles on the second segment, and 
8 pairs of abdominal spiracles, none on the last segment. Upon 
the body are a few scattered setae; on the dorsal surface of the 
last segment (fig. 23) is a pair of stout pointed tubercles, a 
stouter pair at the apex and a smaller one at the base of each 
of the latter. The pupa is of the simple, unprotected type, each 
abdominal segment has about 4 strong setose spines, largest 
posteriorly. 

The destruction of all infested fruit by burning, and thorough 
fumigation of the warehouse by hydrocyanic gas are the only 
remedies which can be suggested for the destruction of this 


pest. (Lot 843.) 


Euphoria inda (Bumble flower beetles). 


Large beetles (fig. 16) about 5 of an inch in length, have 
been reported to the Station several times this season eating 
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apples in storage. As a single individual does not always con- 
fine its attention to one apple, a few beetles may sometimes 
injure a large number by biting into them. MHarris records a 
similar habit regarding peaches. The head and thorax of this. 
beetle are dark reddish brown, or almost black, thickly covered 
with short yellowish hairs, the wing cases are light yellowish 
brown mottled with irregular black dots. The under side of 
the insect is very hairy. As this insect is quite conspicuous it — 
may be controled by hand picking. (Lot 826.) 


Conotrachelus nenuphar (Plum curculio).* 


At Lisbon, Maine, this insect has nearly ruined a crop of 
plums, while the apples from orchards in many parts of the 
State are reported as being commonly and generally infested 
with this pest. (Lots 747, 757.) 


Elateridae (Wire worms).* 


ce 


A farmer from Lagrange says: . these threaten to: 
ruin my potatoes. Every one raising potatoes in this vicinity 
has the same complaint. We did not see anything of them on 
this farm last year but one of my neighbors had them in his 
potatoes. ” Deep plowing and harrowing in the fall to 
expose the pupa and beetle, as a preventive measure, are most 
highly recommended. (Lot 763.) 


Scolytid Beetles in Pine Cones. 


Some specimens of cones from the White Pine, brought to 
us by Doctor Chrysler of the University of Maine, collected 
June 15 in Orono, were found to be mined by a Scolytid beetle. 
Every cone on the branch brought in was affected. On open- 
ing a cone, the whole structure was found to be mined through, 
two or three beetles being inside; and a gummy brown mass 
at or near the base giving evidence of the work within. The 
beeties made an exit at or near the apex. ‘The cones were those 
which started to grow last year. Professor J. M. Swaine, of 
Macdonald College, Canada, who has made a special study of 
this family of beetles, to whom specimens were sent, determined 
them as Pityophthorus coniperda. (1,ot 734.) 


* A descriptive economic circular is available to applicants. 
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Xyleborus dispar (Shot borer). 


In a letter dated June 3, from a correspondent in West Tre- 
mont, Maine, the complaint is made that this beetle is killing 
the young apple trees. This beetle is a native species and 
attacks both hard and soft wood trees as well as the apple trees. 
The young larvae bore into the wood, making deep channels 
which in the small twigs interfere with the circulation of the 
sap, and the twigs wither, giving the appearance of blight. 
The beetle is less than one-eighth of an inch in length, dark 
brown or nearly black in color, with legs and antennae rusty red. 
They leave their burrows in July and deposit eggs before Au- 
gust, according to Harvey. It is a difficult insect to exterminate, 
especially in orchards in the vicinity of forest trees. Cutting 
out of diseased limbs and burning is the most satisfactory treat- 
mene. Lot 730. 


Monohammus scutellatus (Pine borer). 


Beetles of this species were found quite abundantly, June 30, 
in Orono, upon the larch. On many of the trees the young 
twigs appeared as if the bark had been chewed off. In Insect 
Notes for 1908 (Me. Agr. Exp. Station Bulletin No. 162) there 
is a record of this species destroying pine needles. ‘The beetle 
is about 34 of an inch in length with antennae double the length 
of the body in the male. It is shining black, its wing-covers 
having small patches of short hairs here and there resembling 
spots of white mold, their surface rough from coarse confluent 
punctures and the thorax similarly punctured across its middle, 
its base and apex with irregular transverse wrinkles, and its 
sides with a conical spine, which is not clothed with hairs, and 
the scutellum coated over with white hairs. The large white 
grub bores in the wood. ‘The beetle is rather common in Maine. 
I{ anyone should see this insect feeding upon leaves or twigs 
of any tree, he will confer a favor upon us if he send in a 
record of his observations. Lot 78o. 
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HYMENOPTERA. 


(Four-winged flies, etc.) 


Lophyrus abietis (Spruce saw/fly). 


This saw fly, noted last year in Bulletin 162, was again very 
abundant the past season on fir and spruce. From Birch Is- 
land, near the mouth of Damariscotta River, a correspondent 
writes August 3: “. : . I find the saw fly busily at work, and 
the devastation in the country around is appalling. Here it is 
now at work on the red spruce and I have a number of trees 
entirely eaten off, and the caterpillars lie as thick as leaves. 
: .”’ In woodland trees artificial remedial measures are 
probably impractical and there the pest can only be left to such 
natural control as climatic conditions, fungous disease, or the 
attacks of predaceous or parasitic insects. For ornamental ° 
trees we may resort to spraying as soon as the larvae are in 
evidence. 

From a large number of cocoons collected, abour an equal 
number of males and females emerged. A few parasites, 
Pinpla sp. and others, were also reared from the cocoons. 
Groton) 


Nematus erichsonu (Larch saw fly). 


A report from Gardiner, Maine, dated July 14, states that 
“a small grove of larch near the house stripped almost as bare 
as winter.” This is the insect which caused such devastation 
to the larches in this State a number of years ago, that in some 
sections they were wholly exterminated. 

As with the Spruce saw fly we must place our chief reliance 
upon the natural enemies, parasites and predaceous bugs and 
climatic conditions, to hold this pest in check upon woodland 
trees. Spraying where feasible will control them. (Lot 765.) 
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PLATE 
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10-12 San Jose or Pernicious scale (Aspidiotus perniciosus). 


Page 28. 
to Active young, greatly enlarged (After Felt). 


ir Young scale in black stage, greatly enlarged (After Felt). 


12 Group of adult scales, enlarged (After Felt). 


13 Wing of Crane fly (Trichocera regalationis). Page 34. 


14 Wing of Crane fly (Ctenophora apicata). Page 32. 


15 Sap beetle (Carpophilus hemipterus), greatly enlarged. 


Page 309. 


16 Bumble flower beetle (Euphoria inda). ‘Twice natural 


size. Page 30. 


PLATE 


17 Leaf of the Alder showing secretion of Downy Psyllid. 


Page 20. 
18 Apple leaf folded by apple leaf sewer. Page 26. 


19 Birch leaf showing work of Bucculatrix canadensisella. 


Page 24. 


PwATE 


All details are of the larvae unless otherwise noted. an 
antenna; ep = epipharynx; ep.c=comb of epipharynx; fl 
flap covering spiracle; hyp = hypopharynx ; lm = labium; Ir 


labrum; mn = mandible; mx = maxilla; sp = spiracle. 


Carpophilus henupterus. Page 30. 
20 Mouth parts; Dorsal aspect. x 63. 
21 Labium and maxilla; Ventral aspect. x 63. 
22 lLabium; Ventral aspect. x 175. 
23 Caudal end; Dorsal aspect. x 4o. 


Achatodes zeae. Page 23. 
24 Mouth parts; Dorsal aspect. x 20. 
aon Mazailla.’-.x 20; 
26 Anal plate; Dorsal aspect. x Io. 
27 Apex of abdomen of pupa. x 4o. 
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Ancylis (Phoxopterus) nubeculana. Page 26. 
28 Mandible. x 8o. 
29 Labrum; Dorsal aspect. x 8o. 
©) Antentva.) 780: 
31 Labium and first maxilla. x 8o. 
BD aeieiael) atOdican. Se aU 7 AS 


Bucculatrix canadensisella. Page 24. 
220, Babiunt aud trst mazallal isc 175: 
24un Mandible: x 175: 
Fae eal gtinn: Dorsdle aspect. «x l/s. 
36 Abdominal leg. x 175. 
37 Claw of anal leg. x 350. 


| Mycetobia divergens. Page 31. 
23 2 vabuum . Ventral aspect. x 350: 
39 Lateral comb of epipharynx. x 350. 
Ao) Maxilla Ventral aspect. “x 175: 
Aen Vancdinle Wateralvaspect.  s< 17/5, 
42 Mandible; Mesal aspect. x 175. 
Agia horacieuspiracles |) x 350. 


Rhyphus punctatus. Page 35. 
44 Mandible; Lateral aspect. x 350. 
45 Labium, maxilla and hypopharynx; Ventral aspect. x 63. 
46 Lateral comb of epipharynx. x 350. 
AT PMVOLAGIGESpITAcle: jx 250! 
Ao Caudal end, \dorsall; x So. 
Ae Nia Plates 025. 


Drosophila buscku. Page 37. 
5¢ Mandibular hook. x 175. 


Trichocera regelationis. Page 34. 


Amal plates ax L750 

52 Mandible; Mesal aspect. x 175. 

Eo Wabi a emtialmaspectam x mgi5: 

54 Mandible; Lateral aspect. x 175. 

55 Lower mouth parts; Ventral aspect. x 75. 
56 Caudal end; Dorsal aspect. x 40. 

i 


Caudal spiracle. x 8o. 


(Gal 


' 


BULLETIN No. 178. 


A NEW SPECIES OF ENDOMYCES FROM DECAY- 
ING APPLE. 


CHARLES E. LEwiIs. 


In October 1908, the fungus which is described in this paper 
was discovered by the writer in connection with a study of apple 
decay fungi at this Station. In examining material from an 
apple which showed a small injured place which was overgrown 
by fungus mycelium and had a rather dry appearance, the spores 
of several fungi including species of Alternaria, Cladosporium, 
and Fusarium were found. Associated with these were a large 
mumber of almost spherical brown bodies which were for the 
most part I1-14 microns in diameter, each of which was found 
to contain 4 spores. Dilution plate cultures were made, using 
prune agar as a culture medium. Eight fungi developed in 
these plates and among them was one which produced conidia 
in very much the same manner which has been described by Bre- 
feld (1) for Ascoidea rubescens Brefeld. ‘The conidia were 
formed in such large numbers that they became piled up on 
the agar to such an extent as to give a powdery appearance. 
There was almost no development of aerial mycelium. 

When the cultures were examined, 10 days after they were 
made, it was found that a large number of small bodies resemb- 
ling the spore sacs or asci of an Endomyces had developed. 
These sacs were borne on short branches of the hyphae as 
shown in Figures 60, 61, and 65. Some of the sacs had already 
formed spores and in each case, so far as determined at that 
time, 4 spores were found. Later study has shown that there 
are usually a considerable number of the bodies which do not 
form spores and that there may be occasionally an ascus which 
forms only 2 spores. Cases in whicli only 2 spores are formed 
are very exceptional and are very rarely seen. No case has 
ever been observed in which more than 4 spores were formed. 
When the ascospores are mature they are brown in color. They 
vary in size according to the size of the ascus but in asci which 
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measure II microns in diameter the spores are about 4 x 5.5 
microns. ‘The ascospore has a thick wall with usually a num- 
ber of thickened places on the wall. The asci or sacs which do 
not produce spores vary in size and appearance. In some cases 
they are of normal size and appear hyaline and seem to be lack- 
ing in contents. In other cases they are smaller, being 7-8 


microns in diameter and contain a number of refractive bodies 


which are probably food material. Some of the smaller sacs 
in which no spores develop bear some resemblance to chlamydo- 
spores but they do not germinate when sown in hanging drop 
cultures. 

The fact that the conidia and the spore sacs belong to the 
same fungus was determined by finding cases in which the 
branch bearing conidia was attached to the same hypha which 
was producing spore sacs. It was also determined by the fact 
that colonies which developed from a single spore began to pro- 
duce conidia in I to 3 days and later the spore sacs began to 
develop so that in 6 to 10 days large numbers were found. 

Since this fungus was isolated from a decaying appie, it 
seemed desirable to determine whether it could cause decay of 


apples upon inoculation. A number of apples were inoculated - 


November 4, 1908, from pure cultures. A slow decay took 
place and after 10 days the decayed regions at the points of 
inoculation were each about 1.5 cm. in diameter. Some of the 
decayed tissue was removed from one of the apples and was 


teased out and examined. Large numbers of the spore sacs. 


were found occupying the spaces between the cells. Plate cul- 
tures were made by taking out some of the decaying tissue from 
points inside one of the decaying apples with a sterilized scalpel 
and transferring to petri dishes containing prune agar. Pure 
cultures of the fungus with which the apple was inoculated were 
secured in each case showing that this fungus was responsible 
for the decay. One month after the time of inoculation, the 
fungus was reisolated in pure culture from an apple which was 
about one-half decayed. In the summer and fall of 1909, inocu- 
lations were made to determine whether this fungus could at- 
tack green apples and it was found that while in some cases it 
erew toa slight extent in the injured tissue at the point of in- 
oculation in no case did it cause decay of unripe apples. It does 
not seem probable that this fungus will become of much im- 
portance as a cause of apple decay since it causes only a slow 
decay of ripe fruit. 
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The chief interest in its study lies in the fact that it beiongs 
to a family of fungi no representative of which has been re- 
ported from America so far as the writer is able to deterniine. 
The character of producing spores in sacs or asci on short 
branches of the mycelium places it in the family Endomycctaceae 
and the fact that the 4 spored ascus is formed from a single 
branch and not from a fusion of two branches places it in the 
genus Endomyces, according to the classification of Schroter 
(12). The fungus under consideraticn, however, differs from 
the described species of Endomyces in certain morphological 
and cultural characters. 

Endomyces decipiens (Tulasne) Rees, which ocurs as a para- 
site on Armillaria mellea Vahl, has asci which are 12-13 x 17 
microns. ‘This species produces chlamydospores which are 10- 
12 X 15-17 microns, and the mycelium breaks down to form 
oidia. Endomyces Magnusti Ludwig was described by Ludwig 
and was later studied by both Brefeld (2) and Hanson (6). It 
occurs in fermenting sap of the oak in Germany. The cells of 
the mycelium of this species separate very readily to form oidia. 
The asci do not develop in culture under ordinary conditions but 
Brefeld secured them by growing the fungus so that the my- 
celium was deeply buried in gelatin. The asci are large, being 
25 x 40-45 microns. Endomyces scytonematum Zukal produces 
asci which are 17-18 x 25-26 microns. Each ascus contains 8 
spores. Endomyces meliolincola Rehm has asci which are 45 
microns in diameter. Endomyces coprophilus Massee and Salm. 
has asci which are 18-25 x 20-30 microns and contain 4-8 spores. 

Endomyces parasiticus Fayod occurs as a parasite on 7 rich- 
oloma rutilans. The hyphae are 2-3 microns in diameter, the 
asci are somewhat pear shaped, are 12 microns in length and 6-7 
microns across at the broad end. ‘This species differs from 
Endomyces decipiens and Endomyces Magnusii in producing 
conidia which are cut off from the end of a slender conidiophore 
and in the fact that the mycelium does nt break down to form 
oidia. 

The fungus which was isolated from ayple, when grown upon 
a number of culture media, produces hyaline one-celled conidia 
after the manner shown in Fig. 66. The conidia vary somewhat 
in size, being 3-3.5 x 6-10 microns but for the most part mature 
conidia are about 3 x 8 microns. The hyphae vary in thickness 
from 3 to 6 microns. The asci are as a rule almost spherical, 
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are I1-I4 microns in diameter and are borne on branches which 
vary considerably in length. Some asci are found which are 
less than 11 microns in diameter and some are found which are 
not spherical being somewhat pear shaped. In some cases also 
rather abnormal development of the spore sacs takes place as 
shown in Fig. 70, but by far the most common method of pro- 
duction of asci is for a number of single asci to develop on short 
branches from a hypha, as shown in Figures 60, 61, 62 and 65. 

In order to determine the extent of variation in growth of 
the fungus and the effect upon its reproduction, it has been 
grown upon a rather large number of culture media. 


CULTURAL CHARACTERS. 


When the conidia are placed in a hanging drop of prune de- 
coction, potato broth, or beef extract broth plus 2 per cent dex- 
trose, at room temperature, they germinate readily. The con- 
idia become considerably swollen and within 4-5 hours a num- 
ber of them will begin to put out germ tubes. As a rule the 
conidium puts out only one germ tube but in some cases two 
are produced from opposite sides of the spore. In some cases, 
even in the hanging drop, the germ tube may grow out to iorm 
a branched mycelium on which short conidiophores bearing the 
conidia are borne as shown in Fig. 66. In other cases. the 
germ tube may grow out and begin to bud off conidia from the 
end within 16-18 hours. Some conidia are formed in very ir- | 
regular ways as shown in Fig. 67. The conidia did not germi- 
nate in hanging drops of neutral beef extract broth. 

The ascospores germinate, in some cases at least, while still 
in the ascus. Material from a culture 3 weeks old growing on 
bean agar and in which there were a large number of asci which 
contained spores was thoroughly washed to remove conidia and 
then teased apart and enough material to contain several asci 
in each case was placed in each of 5 hanging drops of prune 
decotion. After 16 hours, examination showed that in a num- 
ber of asci one or more of the spores had germinated. Here, as 
in the case of germinating conidia, some of the germ tubes grow 
to form a branched mycelium and in some other cases conidia 
are formed on the end of the germ tube within 18 to 24 hours 
after the spores are sown as shown in Figure 60. 
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The characters of the growth upon a number of culture media 
will be given the temperature being about 20° C. in each case. 
The notes are based on observations of 2 or more tubes in every 
case, and with the agars on plate cultures as well. 

Prune agar. When conidia are sown in plates of prune agar 
they germinate readily and by the end of 48 hours a much 
branched mycelium is formed with numerous conidiophores 
which bear large numbers of conidia. For good growth the 
medium must be acid. Prune agar was made alkaline to —2.5 
Fuller’s scale with NaOH, neutral, and acid to +2.5, +10, and 
+20 with HCl. There was no growth in the alkaline medium 
and very little in the neutral while the growth in the acid me- 
dium was good, that in +10 and +20 being equally good. The 
relation of the growth of the fungus to acids will be discussed 
later in this paper. 

Prune decoction + 12. The growth in a decoction made by 
cooking 6 good sized prunes in 1000 c. c. of distilled water is 
very good. ‘The mycelium develops rapidly in the bottom of 
the tube and after about 48 hours a film has developed over the 
surface of the liquid. The spore sacs or asci develop well in this 
medium and many are found which have formed spores at the 
end of 10 days. ‘There is a good development of the mycelium 
and there is no tendency to break down to form oidia in the 
liquid medium as is the case with Endomyces Magnusii. 

Potato agar +6. At 42 hours conidia had been produced in 
large numbers. After 5 days a few developing spore sacs were 
observed and when the cultures were 9 days old large numbers 
of spore sacs were seen, in some of which the spores had’ de- 
veloped. 

Potato broth. In neutral or alkaline potato broth there was 
no growth but when a drop of lactic acid was added to each 
tube before inoculation the fungus grew readily and at about 
the same rate as in prune decoction. Large numbers of asci 
were found 9 days after the tubes were inoculated. 

Bean agar. The growth here is practically the same as on 
potato agar. 

Bean pods. In bean pod tubes the growth is mostly confined 
to the liquid and to that part of the pod just above the liquid. 


Vegetable plugs. On sterilized potato, beet, turnip, and car- 
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rot cylinders in tubes the growth is good. In 4o hours the en- 
tire slant of the plug is covered by the fungus and conidia are 
being formed. The conidia are formed in such abundance as 
to become piled up in considerable masses giving a wet slimy 
appearance. After conidia are formed, they germinate in some 
cases, producing short germ tubes on which conidia are formed 
in the irregular manner described as occurring in hanging drops. 
The vegetable plugs seem to be much more favorable to the 
development of conidia than asci, as the asci are not found in 
very large numbers. 


Apple wood. On sterilized apple twigs in tubes the growth 
is good. There is considerable mycelium in the liquid and a 
thick slimy covering on the upper ends of the pieces of wood at 
the end of one week. Both conidia and asci are produced in 
large numbers. 


Beef extract agar. It has been noted above that the spores 
did not germinate in hanging drops of neutral beef extract 
broth. On neutral beef extract agar no growth took place but 
when the agar was made acid to +20 with hydrochloric, lactic, 
or acetic acid the fungus grew to a slight extent. 


Beef extract gelatin. On this gelatin, when made acid with 
lactic acid, the growth is about the same as on beef extract agar. 
No liquefaction of gelatin but there was very little growth. 

Beef extract gelatin + dextrose. The fungus grows very 
well on this medium and causes some liquefaction of the gelatin, 
at the end of one week. After one month the gelatin in the 
tubes was liquefied to a depth of 1.5 cm. 

Sugar agars. Agars made by adding 1 per cent of dextrose, 
saccharose, lactose or mannite to beef extract agar. When these 
sugar agars were neutral, no growth took place, but when they 
were made acid the fungus grew on all of them. The growth on 
lactose and mannite is poor but on dextrose and saccharose the 
growth is good. The fungus produces a rather thick, whitish 
mass composed largely of conidia but does not form many asci. 

Sugar broths. The same 4 sugars which were used in agars 
were also added to beef extract broth. One, 2, 5 and 10 per 
cent of dextrose were tried and gave about equally good growth. 
With the other sugars 2 per cent was added to the broth in 
each case. These broths were made acid to +15 with hydro- 
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chloric acid. The relative growth with the sugar broths is the 
same as with the sugar agars. Dextrose and saccharose give 
much better growth than lactose and mannite. Few asci de- 
velop in these broths in comparison with the number that de- 
velop on some other media. 


Dunham's solution. Smal) amount of growth in this medium 
and in the same medium plus lactic acid. 


Dunhanr's solution + sugars. When the 4 sugars used with 
agar and beef broth were added to Dunham’s solution which 
had been made acid with lactic acid they gave about the same 
relative growth asewith the agars and beef broth. 


Glycerine agar. Five per cent glycerine added to beef ex- 
tract agar and made acid with lactic acid. The growth is thick 
and somewhat wrinkled when the cultures are 5 days old. When 
a small piece was removed with a needle, it was found to be 
rather gelatinous and hard to tease apart. When examined 
with the microscope this material showed a very great number 
of asci. This medium seemed to be more favorable to develop- 
ment of asci than any of the other media which were used. 


Rice. The fungus does not grow very well on rice sterilized 
in distilled water but it forms a considerable number of asci. 


Corn. Enough crushed yellow dent corn was placed in each 
tube so that when distilled water was added to soak it up it 
made about toc.c. The fungus grew very well on this medium 
and produced both conidia and asci. 


Milk. Fresh milk from which the cream had been separated 
was sterilized in the Arnold sterilizer. The fungus did not 
grow well in this medium but when a drop of lactic acid was 
added to each tube before inoculation, good growth took place. 


RELATION OF GROWTH TO ACIDS. 


It has already been noted in several places in connection with 
the growth on various media that this fungus requires an acid 
medium for its growth. A considerable amount of work has 
been done and data obtained on this subject. The fungus has 
been grown in liquid media to which definite amounts of di‘fer- 
ent acids have been added. For the most part, 2 per cent. dex- 
trose broth has been used because it was found that this made 
a favorable medium. An attempt has been made to determine 
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three things: (1) The extent to which the growth of the fungus 
in a medium changes the acidity of that medium; (2) the rela- 
tive effect of different acids on growth; (3) the amount of a 
given acid which it is necessary to add to prevent growth. 

Three inorganic acids,—hydrochloric, sulphuric and nitric,— 
and 7 organic acids,—lactic, acetic, citric, tartaric, oxalic, malic, 
and formic,—have been used. Normal solutions or solutions 
of twice the normal strength in some cases have been used in 
making up the medium to a given acidity. The acid was added 
to the dextrose broth in most cases before sterilizing but in the 
case of some of the volatile acids, the acid was added cold after 
the tubes had been sterilized and the tubes were then incubated 
for 3 days to prove sterility before inoculation. The cultures 
were made in test tubes each containing Io c. c. of the culture 
medium. The acidity of the media is expressed in each case in 
terms of Fuller’s scale. 

To determine what change takes place in the acidity of. cul- 
ture media due to the growth of the fungus, a large number 
of determinations were made. In a considerable number of 
cases uninoculated tubes were kept as checks and titrated on the 
same day as the inoculated ones. In determining the acidity, 
the entire contents of the tube were poured into a porcelain dish 
and the tube was rinsed with part of the 50 c. c. of distilled 
water which was added. The dish was heated over a flame 
until the contents boiled for about one minute and then the titra- 
tion was made. i 

It was found that in the case of 2 per cent. lactose broth or 
of 2 per cent. mannite broth neither of which is a favorable 
medium for the growth of the fungus, there was little or no 
change in the acidity after 18 days. In 5 per cent glycerine 
broth, the acidity increased from +12 to +18 at the end of I1 
days. In 2 per cent dextrose broth, the increase in acidity 
varied from one to two per cent as shown in the table given be- 
low. In 5 per cent and in Io per cent dextrose broth the acid- 
ity increased “irom 4-20, 10°-4-53" in the first: and. nom 
+15 to +52 in the second at the end of three weeks. ‘The table 
which follows shows that the acidity of the two per cent dex- 
trose broth in which the fungus had grown for 2 or 3 weeks did 
not change to any extent by allowing the fungus to continue its 
growth for 2 weeks longer. 
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Acid used. Acidity. Inoculated. Titrated. Acidity. Titrated. Acidity 


7 


Hydrochloric +10 March 20, 1909 April 12, 1909 +27.5 


“ +20 “ 96,1909 ‘ 18,1909 +39 April 2% 1909 +440) 
“ +30 « 96,1909  “ 18,1909 +51 “97, 1909 +48 
“ +40 “ 96,1909  “ 18,1909 +50 “97, 1909 +55 
Lactic +20 “96, 1909 “97,1909 +41 
“ +30 “ 96,1999  “ 12,1909 +49 “27, 1909 
« -+40 “96,1909 “97, 1909 +58 
« +60 “96,1909 “ 12,1909 +78 “97, 1909 Aaah 
“ +80 “ 26,1909 “ 12,1909 +95 ‘© 97, 1909 +95 
« +90 “ 96,1909  “ 26,1909 +100 “97,1909 +100 
+100 «96,1909 26,1909 +112 “ 97,1909 +110 
us +120 “99, 1909 «97,1909 +145 
«“ +150 99. 1909 “97,1909 +180 
“ +290 «99, 1909 & 97,1909 +245 
“ +280 “99, 1909 “97,1909 +811 


There is considerable difference in the amount of different 
acids which can be added to 2 per cent dextrose broth before 
the growth of the fungus is checked or entirely prevented. With 
hydrochloric, sulphuric and nitric acids there is good growth up 
to and including +60 but no growth at +80. Of the organic 
acids used, it requires a smaller amount of formic acid than of 
any of the others to prevent growth. There was fairly good 
growth at +20 and at +30, very little at +40 and none at 
+50. Malic, lactic, citric, and tartaric acids give good growth 
to high acidities. Very little difference can be noted with these 
4 acids up to and including +300. Malic acid was only tested 
to +350 but gave good growth at that acidity. Lactic acid gives 
a little poorer growth at +350 than at +300, at +400 there is 
very little growth and at +450 it can scarcely be detected. Cit- 
ric acid gave good growth up to +500 and was not tested fur- 
ther. ‘Tartaric acid gives good growth up to +200, above +200 
growth takes place slowly but there is a small amount of growth 
up to and including +600. With oxalic and acetic acids the 
growth increases slowly in comparison with that in citric acid 
for example. The limits of growth with oxalic acid is between 
+100 and +150. With acetic acid there is very little growth 
at +200 and none at +250. 
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FERMENTATION TUBES. 

The Endomyces from apple has been grown in fermentation 
tubes which were filled with 2 per cent dextrose, saccharose, 
lactose, and mannite broths, and with 5 per cent glycerine broth. 
In dextrose, saccharose, and glycerine broths the fungus grew 
well in the open ends of the tubes but did not grow in the closed 
ends. In lactose and mannite broths, the growth was poor and 
was confined to the open ends of the tubes. No gas was pro- 
duced in any of these fermentation tubes. 


RELATION OF TEMPERATURE TO GROWTH. 

The growth of the fungus on a number of culture media at 
20 degrees C. has been given under the head of cultural char- 
acters. In order to determine the effect of lower temperatures, 
2 tubes each of prune decoction, bean agar, potato agar, potato, 
beet. carrot and turnip cylinders in each case were inoculated 
and keptat temperatures of 15-16, €¥12-13%) C2 ov Candee 
5 C. At15°-16° C. and at 12°-13° C., there was a slow growth 
but mot so good in either case asvat 20°C. At 8° ©. andiae 
5 C., there was no growth which could be noted at the end 
of one week while in check tubes at 20° C., the fungus had 
spread over the entire surface of the slants. When the tubes 
which had been kept at 5° C., and at 8° C. were placed at a tem- 
perature of 20° C. growth took place readily. 


THERMAL DeatH Pornt. 

Cultures of the fungus two days old in thin walled test tubes 
each containing Io c. c. of 2 per cent dextrose broth made acid . 
to +10 were used. A method of heating the cultures very sim- 
ilar to that described by Smith (14) was used. Tubes were 
heated for 10 minutes at each degree from 46° C. to 53° C. 
Transfers were made to other tubes of 2 per cent dextrose 
broth. There was good growth from all tubes up to 50° C. At 
51. C. and at 52° C., the growth came up very slowly and at 
first it seemed that the thermal death point was between 50° C. 
and 51° C. but since growth took place at 51° C. and at 52° C. 
after a few days and no growth took place from tubes at 53° C. 
it seems that some place between 52° C. and 53° C. should be 
regarded at the thermal death point. 


GROWTH FROM OLD CULTURES. 
In order to determine the length of time which the fungus 
would retain its vitality in cultures, transfers were made from 
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time to time from prune agar and prune decoction cultures in 
both of which the fungus produces both conidia and ascospores. 
These cultures were kept at the temperature of the laboratory. 
It was found that growth took place readily when transfers were 
made from prune agar cultures up to 5 months old provided the 
agar had not become dried out. In no case was growth obtained 
from agar tubes in which the agar was dry. Growth took place 
when transfers were made from prune decoction cultures 6 
months old. At that time, the liquid was almost all evaporated 
and the tests were not carried further. 


Endomyces Magnusii. 

A culture of this fungus was secured from the Association 
Internationale des Botanistes and has been grown upon a number 
of the same culture media under the same conditions for com- 
parison. ‘This species has been studied by Ludwig (10), Bre- 
feld (1), and Hansen (6), all of whom grew the fungus in cul- 
ture on a number of media. Their accounts agree for the most 
part. A branched mycelium is produced, the cells of which 
separate very readily to form oidia. Brefeld found that when 
the mycelium was grown in such a way that it was buried by the 
culture medium it did not break down so readily to form oidia 
and asci were formed. Hansen did not find the asci in any of 
his cultures, but his description of the mycelium and oidia agrees 
with those of Brefeld and Ludwig. 

In this study, Endomyces Magnusu has been grown on the 
following culture media: Prune agar, potato agar, bean agar, 
prune decoction, bean pods, potato, turnip, carrot and_ beet 
cylinders, sterilized oak wood, 1 per cent dextrose, saccharose, 
lactose, and mannite agars, 2 per cent broths of the same 4 
sugars, 2 per cent dextrose gelatine, 5 per cent glycerine broth, 
5 per cent glycerine agar, and in both alkaline and acid milk. 
The fungus grew well in all of these media except in man- 
nite, lactose, and glycerine agars and broths and alkaline milk. 
When the milk was made acid, the growth was good. In 
all of the media which were used, the fungus goes through 
the same stages. First, there is a development of mycelium 
which very soon breaks down to form oidia. After a little 
time, the oidia become quite thick walled and in some cases 
almost spherical. In none of these cultures have asci been 
found although they have been searched for repeatedly. 
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Attempts have been made to produce the asci by sowing the 
oidia in petri dishes in 5 c. c. of agar or gelatin and then after 
this was solidified adding enough gelatin to almost fill the dish. 
In this way a considerable amount of buried mycelium was 
produced in some cases but no asci. It seems that the asci 
must require very special cultural conditions for their develop- 
ment. The readiness with which the cells of the mycelium sep- 
arate to form oidia is illustrated by the behavior in hanging drop 
cultures. When the rounded, thick walled spores were suwn 
in hanging drops of prune decoction they germinated readily. 
After 18 hours, nearly all had pushed out germ tubes, and when 
the germ tube reached a length of about 3 times the diameter 
of the spore a cross wall was formed. After only a few cells 
were formed, they began to separate to form oidia. At the end 
of 48 hours the drops were filled with the one celled rounded 
oidia. 

It is of considerable interest to compare the cultural char- 
acters of Endomyces Magnusu and of the Endomyces froin ap- 
ple. It has been seen that while their characters are very dif- 
ferent each one retains its characters even when grown under 
a wide range of conditions and does not vary to any great ex- 
tent. For example Endomyces Magnusi forms oidia in large 
numbers in all the culture media used either solid or liquid and 
does not form asci readily in cultures while the Endomyces from 
apple never forms oidia under any of the conditions which have 
been tested and produces asci readily in most of the culture 
media. 

Another interesting point of difference is in their growth in 
fermentation tubes. Endomyces Magnusii does not form gas in 
2 per cent lactose, and 2 per cent mannite broth but it does 
form ¢as in considerable quantity in 2 per cent dextrose and in 
2 per cent saccharose broth. In dextrose broth at room tem- 
perature gas began to appear on the fifth day and increased 
rapidly in amount until the eighth day when the gas occupied 
about 80 per cent of the closed arm in each case. Most of the 
gas formed was carbon dioxide. In saccharose broth the amount 
cf gas was less, being about 50 per cent of the closed arm. 

In connection with the statement of the fact that Endomyces 
Magnusii ferments dextrose and saccharose with the formation 
of gas, attention should be called to the conclusions of Ludwig, 
Hansen and Brefeld in regard to fermentation by this fungus. 


AN’ ENDOMYCES FROM APPLE. 57. 


Ludwig discovered the fungus in fermenting sap of the oak and 
he also found a yeast-like form associated with it which he re- 
garded as belonging to the Endomyces and he therefore regard- 
ed Endomyces Magnusii as the cause of the fermentation. Han- 
sen (6) made a careful study in which by means of gelatin 
plates he secured cultures of the Endomyces from single oidia. 
He also secured pure cultures of the yeast form of Ludwig irom 
single cells. He found the two forms to be entirely distinct as 
no yeast form developed in his cultures of Endomyces Magnusit. 
He described the yeast as a new species, Saccharomyces Lud- 
wig. Hansen grew both of these organisms in a considerable 
number of liquid media including solutions of sugars, extracts 
of a number of common fruits, and beer wort. He found that 
either one growing in pure culture caused fermentation of ¢ux- 
trose and saccharose but that neither caused fermentation of 
lactose. Hansen did not find the asci in his study of Endomyces 
Magnusu and he regarded it as doubtful whether the asci de- 
scribed by Ludwig belonged to the same fungus as the oidia 
and mycelium. In a later paper, Ludwig (11) stated that he 
had found asci on mycelium which was also forming oidia and 
as has been stated Brefeld secured the asci in culture under spe- 
cial conditions. Brefeld makes the statement in his account of 
Endomyces Magnusii that it does not cause fermentation 
of fermentable liquids but. he does not give an account 
of the work by which this was determined and so it is impos- 
sible to know what liquids were tested. My work confirms the 
account given by Hansen (6) that Endomyces Magnusti causes 
fermentation of dextrose and saccharose with formation of gas, 
but it does not ferment lactose. 

Another place in which Endomyces Magnusii and the En- 
domyces from apple differ is in their effect upon gelatin when 
grown in dextrose gelatin. Endomyces Magnusti does not 
liquefy gelatin while it has been shown earlier in this paper that 
the Endomyces from apple does cause considerable liquefaction. 

In relation of growth to acids, the two fungi agree rather 
closely. With most of the acids used the limits of growth were 
found to be about the same, but there were some exceptions. 
In oxalic acid there was no growth of Endomyces Magnusu at 
+80 and in tartaric acid there was no growth at +400 and 
above. In lactic acid, however, this species grew a little better 
at the high acidities than the Endomyces from apple. Neither 
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of these species will grow in an alkaline medium. When grown 
in a medium containing sugar, Endomyces Magnusu does not 
cause as great an increase in acidity as is brought about by the 
Endomyces from apple. 


CYTOLOGICAL. 


Considerable work has been done in an attempt to study the 
Endomyces from apple from a cytological standpoint. The fact 
that it grows readily and produces asci and spores in abundance 
on a large number of culture media would seem to make it a 
favorable object for study, but the difficulties of securing good 
fixation and the small size of the nuclei have made it impossible 
to determine many of the important points which it is desirable 
to have cleared up in regard to the behavior of the nucleus and 
the method of spore formation in this group of fungi. A few 
things have been determined, however, which are of some in- 
terest. 

Material for study was taken from actively growing cultures 
on prune agar and in prune decoction and also from apples 
which had been inoculated with the fungus and which were 
decaying. Material from such decaying apples showed large 
numbers of spore sacs and this seemed to be a very favorable 
place for the development of the ascospores. A number of fixing 
fluids were tried including Flemming’s of different strengths, 
chrom-acetic acid, picric acid, picro-formol, and absolute alco- 
hol. Some of the material from agar cultures and from decay- 
ing apples was imbedded in paraffin and sections were cut 5 and 
& microns in thickness. Sections were stained with Flemming’s 
triple stain and with iron haemotoxylin. Some good prepara- 
tions for determining certain points were prepared by teasing 
out material which had been fixed, and staining on the slide with 
iron haemotoxylin. The method followed in doing this was to 
prepare the slide with egg albumen fixative just as for fastening 
secticns to slide, then material which had been run down from 
higher grades of alcohol to’ 30 per cent alcohol or water, was 
teased out on the slide and the alcohol or water was allowed to 
evaporate, care being taken that the slide did not become entirely 
dry. When almost dry the slide was placed in absolute alcohol 
which coagulated the albumen and fastened the material to the 
slide. Such material was stained with iron haemotoxylin. 
Some of the best preparations were from material grown in 
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prune decoction and fixed in picro-formol and in absolute al- 
cohol. 

The conidia of this fungus are uninucleate. When a conidium 
germinates, it becomes very much swollen and usually puts out 
a single germ tube. The nucleus moves over to the side cf the 
conidium from which the germ tube grows but does not move 
out much into the germ tube. When the germ tube has grown 
out to some length the nucleus divides and one of the 
daughter nuclei moves out into the germ tube which then di- 
vides by a cross wall giving two cells each of which contains a 
single nucleus. By further growth and division, a branched 
mycelium consisting of many cells is formed. Each cell is un- 
inucleate. This differs from what Miss Stoppel (15) fouad in 
Eremascus fertilis in which the number of nuclei in the cells 
varies from one to 15, and in which 6 to 8 nuclei are found in 
the germ tube. 

The ascus develops from a single branch from the mycelium 
and not from a fusion of two branches as is the case in Eremas- 
cus. One or more asci may develop from a single cell, Fig. 65. 
There is no fusion of nuclei in the ascus and none has been 
observed in the mycelium preceding the formation of the ascus. 
The nucleus does not move ovt into the developing ascus until 
the outer end of the branch has rounded out and has attained 
some size. The writer has observed a considerable number of 
cases in which a single nucleus had moved only part way into 
the ascus when the material was fixed. A number of cases 
have been observed in which it appeared that the nucleus di- 
vides at the opening of the branch from the cell of the mycelium, 
one nucleus going into the young developing ascus and the other 
remaining in the cell. It would seem that such a division would 
be necessary in the case of cells which produce more than one 
ascus. ‘Two cases in which division is taking place at this point 
are shown in Fig. 7o. It has not been possible to determine 
whether the nuclear divisions are mitotic or amitotic. In some 
cases, there is somewhat the appearance that would be given 
by the threads of a low form of spindle connecting the chro- 
matin which is to form the two nuclei or the same appearance 
might be given by the separating of two nuclei formed by direct 
division. The nuclei are small but the greatest difficulty is that 
no method of fixation which I have tried brings out the nuclear 
figures with sufficient clearness to enable one to determine with 
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certainty exactly what takes place in the dividing nucleus. The 
same difficulty has been encountered by a large number of in- 
vestigators who have studied the yeasts and other low forms of 
Ascomycetes and hence there is much confusion in the accounts 
given by different writers. 

The young ascus becomes almost spherical in most cases and 
enlarges to the size of the mature ascus before thé nucleus di- 
vides. After the single nucleus has passed into the rounded 
part, this portion is cut off by a cross wall. The young ascus 
contains granular cytoplasm which surrounds a rather iarge 
central vacuole. The nucleus as a rule occupies a positicn in 
that part of the ascus which is opposite the stalk. The nucleus, 
in material which is well fixed, shows very much the same struc- 
ture which as been described for the nucleus of Saccharomyces 
by Guillermond (4). There is a nuclear membrane, a small 
amount of chromatin, and a small spherical body which appears 
to be a nucleolus. This body stains red with the safranin of 
the triple stain. Unless material is well fixed and carefully 
stained it is impossible to distinguish the nucleolus from the 
chromatin and there appears to be a single dense mass inside 
the nuclear membrane. 

With regard to the method of nuclear division in the ascus, 
little could be determined. In the first division, figures have 
been observed which might be interpreted as mitotic divisions 
with the chromatin which is to form the daughter nuclei still 
held together by the spindle, but the same appearance might be 
given by the separation of the two nuclei after an amitotic di- 
vision. 

Four nuclei are produced by a second division and these be- 
come the nuclei of the 4 ascospores. On account of the extreme- 
ly small size of the nuclei and of the spores when first formed, 
it has not been possible to determine the exact method by which 
the spores are formed. It has been found, however, that the 
young ascospores are surrounded by an epiplasm as is the case 
in typical Ascomycetes. The young spores increase in size until 
when mature they almost fill the ascus. The membrane of the 
-spore becomes thickened to a rather heavy wall. The spore 
contains a single nucleus. 

The cytoplasm of the developing ascus seems to be of differ- 
ent composition from that of the mycelium and conidia. If one 
treats material consisting of young asci, mycelium, and conidia 
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with iodine in potassium iodide, the mycelium, conidia and the 
very young asci are not stained, but asci which have begun to 
swell out into the spherical form and those which are older are 
stained brown. ‘The ascospores are also stained brown by the 
iodine. Schioning has observed the same in the case of 
Saccharomycopsis capsularis Schioning. 


SYSTEMATIC. 


As was stated in an earlier part of this paper, if we classify 
this fungus according to the classification given by Schroter 
(12) it would be placed in the genus Endomyces, and it has also 
been shown that this species differs from any of the described 
species of that genus. There would be another possibility in its 
classification and that is that it might belong among the fila- 
mentous forms of the Saccharomycetaceae. ‘The classification 
of the Saccharomycetaceae has been discussed by Hansen (7) 
and by Guillermond (4). Miss Stoppel (15) also gives briefly 
the characters of the genera and also the characters of En- 
domyces in her paper on Eremascus fertilis. 

_ The relationship between the Saccharomycetaceae and the 
Endomycetaceae seems very close. Such a form as Saccharomy- 
copsis capsularis, for example, which has a well developed 
mycelium, and in which cells of the mycelium develop into asci 
bears a very close relation to an Endomyces in which the asci are 
formed on short branches from cells of the mycelium. 
Saccharomycopsis however, produces yeast like cells which mul- 
tiply by budding, Schioning (13) in his study found that it was 
possible to cause this fungus to develop in that way with almost 
no production of mycelium in certain culture media and that, 
on the other hand, in certain other culture media there was a 
good development of mycelium and not much of the yeast form. 
None of the species of Endomyces develop typical yeast like 
forms in culture. In Endomyces decipiens and Endonwees 
Magnusti the cells of the mycelium separate as oidia but there 
is no yeast like budding. In the fungus from apple described 
in this paper, conidia are produced on short conidiophores, and 
in some cases in liquid media, the conidia develop from short 
germ tubes as shown in Fig. 67. There is, however, no typical 
yeast like budding as the writer understands that term. 

The Endomycetaceae cannot be separated from the Sacchar- 
omycetaceae on the basis of fermentation because in both fam- 
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ilies there are species which cause fermentation of certain sugars 
- and other species which do not cause fermentation. Endoniyces 
Magnusti and Endomyces fibuliger Lindner (9) cause fermen- 
tation. 

On the basis of a sexual fusion of cells or of nuclei before the 
formation of endospores there is no reason for placing the 
Saccharomycetaceae in the Hemiascomycetes and the. Endomy- 
cetaceae in the Euascomycetes because in both families there are 
species in which the ascus develops from such a fusion and 
other species in which the ascus develops without such fusion. 
Guillermond (5) gives a good discussion of this point with re- 
gard to the Saccharomycetaceae and shows that in some of them 
two vegetative cells fuse before the ascus is formed, in others 
there is no such fusion but the ascospores fuse in pairs upon 
germination ,and in some others as Saccharomycopsis, there is 
neither a fusion of cells before the formation of the ascus nor 
a fusion of the spores upon germination. In the Endomy- 
cetaceae, according to Schroter, there is included one genus, 
Eremascus, 1n which there is a fusion of cells before the ascus 
develops. In Endomyces Magnusii, there are some cases in 
which there is a fusion of cells before the ascus develops 
and other cases in which the ascus develops from a_sin- 
gle branch from a cell of the mycelium. Whether there is a 
fusion of nuclei in this species has not been determined. In 
the other species of Endomyces the ascus develops from a sin- 
gle branch but it has not been determined whether there is a 
fusion of nuclei before the ascospores develop. 

In the fungus which has been described in this paper, the 
ascus develops from a single branch from a cell of the mycelium 
and a single nucleus passes into the young ascus. ‘There is no 
fusion of germ tubes at the time of germination. We have here 
then a fungus which corresponds with those yeasts in: which 
there is no sexual fusion of cells either before or after forma- 
tion of ascospores. So far as the development of mycelium or 
the formation of ascospores is concerned there would seem to. 
be little basis for placing a fungus like Saccharomycopsis cap- 
sularis in the Hemiascomycetes and the fungus described in this 
paper in the Euascomycetes. However, the fact that this fungus 
does not reproduce by typical yeast like budding would prevent 
its being classified in the Saccharomycetaceae. It has seemed 
best to the writer, therefore, to classify it as a new species of 
the genus Endomyces. 
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Whether the spore sacs of the yeasts or of Endomyces should 
be regarded as true asci has been questioned. Brefeld regards 
the spore sacs in yeasts as sporangia and he considers such 
forms as Endomyces to be more highly developed than the 
yeasts because the number of spores in the spore sac has become 
more definitely fixed than in the yeasts. There are, however, 
certain species among the yeasts in which the number of spores 
seems to be as definite as in Endomyces. 

Harper (8) has shown that the spore formation in asci dif- 
fers from that in sporangia and that the young ascospores are 
cut out of the cytoplasm in such a way that they are surrounded 
by epiplasm while this is not the case in sporangia. (Guiller- 
mond (5) has shown that the young ascospores in certain yeasts 
are surrounded by epiplasm, and Miss Stoppel (15) has shown 
that the same is true in Eremascus fertilis. In the Endomyces 
described below the writer has found the same condition. It is 
desirable that further cytological study should be made upon 
species of the Hemiascomycetes and upon the lower forms of 
the Euascomycetes as it seems probable that such study will lead 
to a clearer understanding of the relationship of these forms to 
each other and to the higher Ascomycetes. 


DESCRIPTION OF SPECIES. 


Endomyces malin. sp. Branched mycelium with cross walls 
develops in a large number of culture media, conidia averaging 
3 x 8 microns formed on short conidiophores or on the ends of 
short germ tubes, no typical yeast like budding, asci 11-14 mic- 
rons in diameter, usually formed singly on short side branches 
of the mycelium without fusion of cells or nuclei, ascospores 
almost spherical but slightly elongated 4.5 x 5.5 microns, 
thickened places on walls, brown when mature. Fungus grows 
well in large number of culture media, in liquid media, as prune 
decoction, a pellicle is formed in one to 2 days composed of 
mycelium and conidia, mycelium in liquid as well as at surface, 
asci produced in 5-8 days both at surface and in liquid. Cultures 
take on a brownish color after ascospores are formed. No fer- 
mentation with formation of CO, in dextrose, saccharose, lac- 
tose, mannite or glycerine broth. Requires acid culture media 
for growth. 

Found in decaying fruit of apple, Orono, Maine, causes small 
amount of decay of ripe apples. 
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Fic. 58. Photograph of apple 2 weeks after inoculation with 


Endomyces mali. 
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Fic. 59. Photograph of the same apple cut in two to show extent 
of the decay. 
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Endomyces malz. 
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Spore sacs more highly magnified. 


Spore sacs which contain spores. 
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Fic. 64. Mycelium from a single conidium after 42 hours in bean 
ABE. 3X AES. 


Fic. 65. Drawing of young spore sacs from unstained material. Nuclei 


cannot be seen here, a large vacuole in each ascus. x 480. 


I'tG. 67. Conidia formed on short germ tubes in hanging drop, prune 
decoction, after 18 hours. x 48o. 


Frc. 68. Conidia germinating in hanging drop, prune decoction. 
At the left unstained, at the right stained to show nuclei. 


Fic. 69. Germinating ascospores. 


Fic. 70. Young spore sacs formed in irregular ways. Stained to show 


nuclei. x 800. 


Fic. 71. At the left, young Spore sacs 4 of which contain single nuclei 
the nucleus has not moved into the younger ones; at the right 
above, 3 young asci showing typical nuclei, below, asci 
with young spores surrounded by epiplasm. 
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BULLETIN No. 179. 


POULTRY NOTES—19009. 
RAYMOND PEARL AND FRANK M. SURFACE. 


The purpose of this bulletin is to present a brief report of 
the progress of the work of the Station with poultry during the 
year 1909. The publication of such summary reports annually 
is a definite policy of the Station. It is the object of these 
reports not only to give an account of the work done, but also 
to present a more or less complete account of various points 
regarding poultry management, which arise incidentally in con- 
nection with the main lines of investigation which are being 
followed with poultry. These main lines of investigation are 
poultry breeding, particularly for increased egg production, and 
the physiology of egg production. No topics will be discussed 
in this bulletin which have been, or are to be treated in other 
bulletins of the Station. 


FreEDS AND MetTHops oF FEEDING. 


When the new experiments in breeding were inaugurated at 
the Maine Station in 1907 and 1908* it seemed desirable to 
examine thoroughly the methods of management which had 
been so long used here, with the view of determining whether 
it might not be well to make some changes before embarking on 
another long period of breeding work. It is obvious that 
changes in management cannot be made during the course of 
a breeding experiment without interfering seriously with the 
interpretation of any results obtained. Any new methods of 
management, feeding, etc., which one wishes to use, must be 
inaugurated at the beginning of the experiment, and adhered 
to throughout. 


*Cf. Me. Agr. Expt. Stat., Bulletins 157, 159 and 166. 
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Upon reviewing the whole subject of the methods of hand- 
ling poultry in operation at the Station it finally seemed advis- 
able to make some changes. These changes were made in 1908, 
and have now been tried for two years. We have been so well 
pleased, on the whole, with these new feeds that it is proposed 
to publish them at this time. The following topics are here 
discussed : 


1. Feeding the laying pullets. 

2. Feeding the hens, cockerels and cocks kept over the win- 
ter for breeding purposes. 

3. Green food for poultry. 


EEEDING THE LAYING PULLETS. 


The feed of all adult birds, whether pullets or not, consists | 
of two essential parts: (a) the whole or cracked grains scat- 
tered in the litter, and (b) the mixture of dry ground grains 
which has come to be generally known as a dry mash. ‘These 
two component parts of the ration and the methods of feeding 
them will be considered separately. In addition to the grains 
and dry mash, oyster shell, dry cracked bone, grit, and char- 
coal are kept in slatted troughs, and are accessible at all times. 
Plenty of clean water is furnished. About 5 pounds of clover 
hay cut into 14-inch lengths is fed dry daily to each 100 birds 
in winter. When the wheat, oats, and cracked corn are given, 
the birds are always ready and anxious for them, and they 
scratch in the litter for the very last kernel before going to the 
trough where an abundance of feed is in store. 


It is very evident that the hens like the broken and whole 
grains better than the mixture of the fine, dry materials; yet 
they by no means dislike the latter, for they help themselves to 
it, a mouthful or two at a time, whenever they seem to need it, 
and never go to bed with empty crops, so far as noted. They 
apparently do not like it well enough to gorge themselves with 
it, and sit down, loaf, get overfat, and lay soft-shelled eggs, as 
is so commonly the case with Plymouth Rocks when they are 
given warm morning mashes in troughs. 

Some of the advantages of this method of feeding are that 
the mash is put in the hoppers at any convenient time, only 
guarding against an exhaustion of the supply, and the entire 


POULTRY NOTES—I909.  - 67 


avoidance of the mobbing that always occurs at trough feeding 
when that is made a meal of the day, whether it be at morning 
or evening. There are no tailings to be gathered up or wasted, 
as is common when a full meal of mash is given at night. The 
labor is very much less, enabling a person to care for more 
birds than when the regular evening meal is given. 

Taking first the dry grains, the following may be said in 
regard to the method in which they are fed: Early in the morn- 
ing for each 100 hens 4 quarts of whole corn is scattered on 
the litter, which is 6 to 8 inches deep on the floor. This is not 
mixed into the litter, for the straw is dry and light, and enough 
of the grain is hidden so the birds commence scratching for it 
almost immediately. At 10 o’clock they are fed in the same 
way 2 quarts of wheat and 2 quarts of oats. ‘This is all of the 
regular feeding that is done. 

The litter which the Station now uses for its houses in prefer- 
ence to all others which have been tried, consists of a mixture 
of dry pine shavings and straw. The shavings can be obtained 
ir this part of the country from box mills in bales, which are 
sold at a price of about 10 cents per bale. These shavings are 
spread on the floor of the pen to a depth of some 5 to 7 inches. 
From 6 to 8 bales will cover the floor of a pen which accommo- 
dates from 100 to 125 birds. On top of these shavings is spread 
a thin layer of straw. Straw which has not been baled is pre- 
ferred because it is less liable to be broken and will consequently 
wear longer in the pen. This combination of straw and shavings 
gives excellent satisfaction as a litter. The straw serves the 
purpose of protecting the shavings so that they last a longer 
time than would otherwise be the case before they are finally 
worked up into a mass of fine material which packs down and 
becomes damp. ‘The shavings become damp much less quickly 
than does a litter of straw alone. This is because they are 
finer, and the birds can keep them worked over much more thor- 
oughly. This constantly exposes and dries out new portions 
of the mass of litter. Using this combination of shavings and 
straw it is not usually found necessary to change the litter in 
the pens oftener than once in three months. 

It is in regard to the dry mash portion of the ration in which 
the changes already referred to (p. 66) have been made. The 
dry mash which was formerly used at the Station had the fol- 
lowing composition: 
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Pounds 
ANMheataibira nats sien' mie these reat ener i ee ete 200 
Comuymeale aie Ol te peer ee SE aa 100 
INET o (Gl ir ovedeh tees eae at elioe RM e aa crane: VR ais ae 100 
Gluten meal or brewers’ grains........... 100 
linseed tinea Wer ae ey eel te eae ee 100 
IBY sl SINS) chide 0 Aare earner eRe oy ee ge ee a 100 


The experience of the Station with this mash extending as it 
has over a number of years has indicated that it was somewhat 
too rich. The relatively large amount of such concentrated 
feeds as linseed meal and gluten meal seemed to make too rich 
a ration for the well-being of the fowls. During the years 
when this mash was fed more or less difficulty was always 
experienced with liver troubles in the birds. Birds died with 
all the symptoms that would be expected to come from indiges-. 
tion arising from feeding too rich food. 


In planning the new dry mash ration consideration was given 
to the physiological conditions under which the birds developed 
and under which they were placed in the laying houses. It is 
- evident that the bringing of the birds in from the range upon 
which they have grown from little chickens, into the laying 
houses, is apt to be a very violent and abrupt transition. It has 
seemed in studying the birds in the fall of the year that this 
change was an important time in the life of the bird, and that 
the results during the subsequent winter with reference to egg: 
production depended much upon the way the transition from 
range conditions to the laying house was made. It seemed 
advisable both on general grounds and from observation of the 
birds themselves to make this change as gradual as possible. 
With this idea in mind the pullets have been brought into the 
houses from the range much earlier during the past few years 
than was the custom before. It is the custom at the present 
time to bring in the pullets from the range as soon as possible 
after the first of September. 


When the pullets are brought in as early as this it is not, of 
course, advisable to shut them up entirely in the houses at once. 
On the contrary, the work is planned in such a way that there 
is always a freshly seeded yard full of green grass for the birds 
to run in after they are brought into the house until cold 
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weather sets in in the fall. In other words, the birds are 
brought from free range into a condition of restricted range, 
but with better pasturage on the restricted than on free range. 
The yards are freshly seeded and have not been trampled down 
or burned and dried out by the sun, as is the grass on the open 
range from which the birds are taken. In this way the attempt 
is made to have the transition from open range conditions to 
house conditions as gradual as possible. After about two 
months, or occasionally even a little longer of restricted range, 
the birds are finally shut up in the curtain front house for the 
winter season. 


Further in accordance with this idea of gradual change it is 
thought wise not to put the pullets which are brought in from 
the free range conditions abruptly on to the heavy, forced- 
laying mash which it seems to be necessary for them to have 
during the winter months if they are to do their best in the way 
of egg production. It has been said that a hen will not lay her 
best unless she is on full feeding. This is quite true, but it is 
probably equally true that a great deal of harm can be done to 
a pullet in regard to her future egg production by abruptly 
bringing her from free range conditions into restricted yards or 
to entire confinement in the house and putting her on a heavy, 
rich laying mash like the one which was formerly fed at this 
Station. On the contrary, it seems reasonable to bring the birds 
more gradually on to this rich ration. It is in accordance with 
this idea that the dry mash feed which is now used at the Station 
has been planned. The formulas and method of feeding this 
new dry mash are given below. It will be noted that the mash 
is made richer in successive months. These formulas are 
planned on the assumption that the pullets will be brought into 
the winter laying quarters sometime during the month of Sep- 
tember. 


Composition of Dry Mash Fed to Laying Pullets. 


First month in laying house (September) :— 


[Lescmnedee ocean trove cre i< wut nnwreeta sich s 300 lbs. 
Grae in Gab Mere. acc pati ote «sie alajenetate 100 lbs. 
SUING Sy acter ie veins hse es wea 100 lbs. 


DialtaiSthaly rains con ats fic eho Male eve 100 lbs. 
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Second month in laying house (October) :— 


Bratcoe 22a Satie ea oo ae eee 200 Ibs. 
Cognmriealinteceey Bana ere ies en too Ibs. 
IMadditneset i sees: See wane ee 100 lbs. 
Glitenimeal 2 a0 seh ae eee 100 lbs. 
Micate Serap 12 it: eee el ace eeeniee oe 100 lbs. 


Third month in the laying house (November ) :— 


The mash has the same composition as that of the second 
month given above with the addition of 50 pounds of linseed 
meal. 

Fourth month in the laying house :— 


The mash has the same composition as that of the second 
month given above. 

Fifth month in the laying house :— 

The mash has the same composition as that of the third month 
as given above. 

From this time on 50 pounds of linseed meal are put into the 
mash as given for the second month above every alternate 
month. That is to say, one month linseed meal is fed and the 
next month it is not. 

This dry mash made as described above is kept before the 
birds all the time in open hoppers of the type which has been 
described in previous publications from this Station.* 


The advantages which it is believed have resulted from this 
method of feeding the laying pullets are two fold: first, in the 
good effect on the vitality of the birds, and, second, in its effect 
on the evenness of egg production during the winter months. 
It is a fact well known to poultrymen that if pullets are too 
rapidly forced for egg production in the early fall there is a 
marked tendency for them to moult during the winter at just 
the time when they should be doing their best work in egg pro- 
duction. Since adopting the method of feeding the pullets de- 
scribed above, not only have the birds been much freer of 
digestive troubles and diseases involving the liver, but also there 
has been no moulting in the early winter after a short spurt of 
ege production in the fall months. On the contrary the egg 
production on this plan begins in September and gradually and 
steadily increases through the winter months. During the past 


*See Farmers’ Bulletin 357 for a description of these hoppers. 
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two years while this method of feeding has been used, there has 
been hardly a pullet in winter moult, whereas on the old system 
of feeding such birds were common every year. 

The character of the egg production under this method of 
feeding is well shown in Table 1 and graphically in Figure 72. 


TAREE. I. 


Egg Production of 300 Barred Plymouth Rock Pullets, Fall 
and Winter of r900. 


23 oe 
MONTH. ie apie) 
Sieg oO 

o = ee | Fo 

eae | 42, 
SEPTUM Epc Chiat atte ehiticn lem tinh cin n aamal masa otislaee ie saer uu ae | 139 .46 
(OYOIG) OG cis 6 oO OB ALOR DISC OE TOC Oc SAE OD CHEE RS CeO eT aera eee ean ree 725 2.42 
ESPOVESTIN [ROTM levered sc cscraic\cecesal Tot ersieisimnvs le eloiatay cajovmafare. esa lelejvelels elevate oats ba etoigiessis elele 984 3.28 
SES TACSENNIL) oleate Pe tese stay erchecelerctete rat oe terataneual tray stavereini sls oielavatoiery Sraieiate 1) Mecwra el che elaiae selina 2.926 9.75 
PINCH SPyerer rest is iaerel s nicterctererencr omer sieves: ocereraierstavavoie aynvain avatart stajsjeictacnvelacerohers 4,774 15.91 


This table shows the total number of eggs and the average 
number of eggs per bird laid by 300 Barred Plymouth Rock 
pullets put into the laying house on September 1-3, 1909. These 
birds were intended for trap nest tests in connection with experi- 
ments in breeding for egg production. They were all pedigreed 
birds. It will be seen from the figures of the table that the 
average production made no sudden spurt in the early fall but 
came up gradually until in December when it rose quite rapidly 
at just the time of year when a high egg production is most 
desired. The November average of 3.28 eggs is slightly below 
the general average November production for the Maine Station 
birds over a period of 8 years.* The November average for the 
8-year period was 4.63 eggs. It thus appears that the birds in 
1909 laid about one egg less in November than the general aver- 
age of the flocks over the long period. This defect in Novem- 
ber, however, is offset by the favorable difference for Decem- 
ber. The December average for the 300 birds this year, as 


*Cf. Bureau of Animal Industry Bulletin tro, Part II. (In press). 
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shown in the table is 9.75, whereas the 8-year general average 
of the Station flocks is only 8.91. Reckoning the average net 
return on eggs for the four months of 1909 covered in the table 
to have been 40 cents per dozen, which is as near as can be 
estimated to what the Station actually received for these eggs, 
it appears that each one of these 300 pullets had averaged to 
return to the Station 53 cents in eggs alone before January 1 
of her pullet year. 

The facts regarding egg production are brought out by Figure 
72 in another way. ‘This diagram shows the daily egg produc- 
tion for each day after the birds were put into the house in 
September. The abscissae give the days of the month and the 
ordinates the number of eggs produced by the 300 pullets on 
each day. The daily production curve is here taken only to 
the end of December. It will be noted that there is a gradual 
and steady increase in egg production from early in the month of 
September until well on in November, then there is a slight 
decline in the curve, which from the low point reached rises 
very rapidly to a maximum point at the end of December. 
It should be said that this high point at the end of December 
really represents the winter maximum. From that point on the 
curve declines to a February minimum, which has been found 
to be a characteristic of egg production curves at this Station. 
The daily egg production curve for the fall of 1908 shows an 
even more steady rise from its beginning in September up to 
the February drop than does this curve for 1909. It is not 
necessary, however, to illustrate here more than the daily curve 
for one year, and 1909 has been chosen for the purpose. 


FEEDING THE HENS, COCKERELS AND COCKS KEPT OVER THE 
WINTER FOR BREEDING PURPOSES. 


Observations made in connection with the work of this Sta- 
tion, as well as a study of the literature which exists upon the 
subject, have led to the opinion that in order to get the best 
results in respect to the fertility and hatching quality of eggs 
it is not desirable to feed birds which are to be used as breeders 
the heavy laying ration which is used to force egg production 
during the winter months in pullets. The feeding of such rich 
food has a tendency, it is believed, to reduce or impair the fer- 
tility and hatching quality of the eggs. Therefore, a plan of 
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feeding birds kept to be used as breeders has been devised with 
the idea of getting over this difficulty so far as possible. This 
method of feeding is used for old hens, cockerels and cock 
birds which are kept from one season to another for breeding. 
The aim is to keep these birds on as light a ration as is con- 
sistent with the maintenance of good condition until just before 
the beginning of the breeding season when they are to be used 
and then to put them on a more stimulating and richer ration. 
The scratch food given to this breeding stock is the same as 
that given to the pullets, namely, corn for the first morning feed 
and a mixture of wheat and oats for the second feed of the day, 
both scattered in the litter. If, however, there is any tendency 
for the yearling hens kept as breeders to get unduly fat during 
the winter corn is not fed as a litter grain. The hens, under 
such circumstances, are simply given the mixture of wheat and 
oats at both feedings. 

The dry mash used for these birds kept as breeders has the 
following composition :— 


UB TeenTTy peete eden soe Saal eae ae 400 lbs. 
(Crovmolinn eeu USM ac mma iata es oe gin RE 50 lbs 
Mite dimes yc ih.0 i eareis ci oa enesee 50 lbs. 
IMC ANS Crap ia eager in eee 100 lbs. 


Birds kept over from one season to another are managed in 
the following way. The birds completing their pullet year 
which are to be kept as breeders are continued on the usual 
pullet ration until after they have finished their moult in the ‘ 
early fall, usually in September or early October with the birds 
here. Immediately after the moult is over and the hens are 
well feathered out they are put on the dry mash ration given 
above. ‘They are fed in the way described until about a month 
’ before the beginning of their second breeding season. At this 
Station the breeding pens are usually mated up about the first 
of February. About a month before this time the birds to be 
used as breeders (old hens, cockerels and cocks) begin to get 
richer food and are quickly worked on to the regular laying 
ration given to the pullets as described above (pp. 69-70) for 
the third month of the pullet year. Usually there is added to 
this ration a little more meat scrap than is indicated in the for- 
mula on p. 70. This has the effect of bringing the old hens into 
laying condition. 
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It has been the experience here that this method of feeding 
breeders appears to help towards good fertility and hatching 
quality of the eggs and vigor of the chicks. Usually when fed 
and managed in this way the old hens do not lay at all during the 
fall and winter months (October 1 to February 1). 


GREEN FOOD FOR POULTRY. 


There is a general unanimity of opinion amongst experienced 
poultrymen that poultry do best upon some form of green or 
succulent food during the winter months. The function of such 
succulent food is probably largely in the nature of a digestive 
stimulant, rather than as an addition to the actual food con- 
stituents of the ration. Formerly mangolds were used as a 
source of winter succulent food at this Station. They did not, 
however, prove entirely satisfactory. The chief difficulty with 
the mangolds was found in getting them properly grown so that 
they would keep fresh and plump during the winter. If man- 
golds are not ripened off and harvested in the proper*manner 
they will not keep through the winter but will shrivel and be- 
come unfit to use as a succulent food. In the experience of the 
Station it is much better not to feed any green or succulent food 
at all than to feed withered, shriveled mangolds which were 
harvested before they were thoroughly ripe. 


On account of this difficulty with mangolds as a source of 
winter green food, the Station began in 1908 some experiments 
with green sprouted oats as a source of such food. Green 
sprouted oats have been very widely exploited in recent years 
as a green food for poultry. There are some so-called “poultry” 
systems” on the market which really consist of very little else 
than the use of this food. The: first experiments with this 
material at the Station were not satisfactory. It was found 
difficult to get the oats to make a sufficiently quick growth. 
Experience here has indicated that in order to make a satis- 
factory green food the oats must be grown very quickly. In 
order to get quick growth it is necessary to have three things :— 
first, warmth; second, plenty of moisture; and third, sunlight. 
After a number of experiments to get the right combination of 
these three factors the plan to be described was finally worked 
out and has proven very satisfactory. 
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There is in connection with the Station poultry plant a hot 
water heating system which has a 3-inch out-go pipe. ‘This 
out-go pipe as it leaves the heater passes along the rear wall of 
a small room which was formerly used as a grain storage room. 
To provide a place in which to sprout oats the back part of this 
room was partitioned off as a closet inclosing the 3-inch hot 
water pipe. The partition wall which forms the front of this 
closet consists of glass doors, made from regular storm window 
sash, hinged so as to swing open as an ordinary door does. 
These glass doors. face towards the south side of the building 
which has a window directly in front of the doors. Through- 
out the day the closet gets plenty of light. The dimensions of 
this sprouting closet are as follows :— 


Weneche ne eee ea: Q ft. 3 inches 
De pelice wae aera deen 2 ft. 6 inches 
Lease ate BN th label ee 6 ft 


The place of shelves in this closet is taken by large, square 
green-hdéuse flats made of 7-inch stuff. These flats have the 
following dtmensions :— 


Wetec eee 2 ft. 5 inches (inside) 
Bseeat clit lates avatar tre) eens A ihe, 5 wares  (stasicls)) 
IDPS aslateeirs Grama ow nua 2 inches (inside ) 


The length of the closet is such as just to accommodate three 
tiers of these flats, which slide on supports so that they can be 
moved in or out or turned around to suit the convenience of the 
operator, and the needs of the sprouting grain. ‘These flats set 
15 inches apart (1. e., vertically). There can be accommodated 
four rows of flats, three in a row, in the closet at one time. 
A number of holes are bored in the bottom of each one of the 
flats in order to drain off the surface moisture which comes with 
the wetting of the oats. 

The arrangement of the sprouting closet and the flats is shown 
re Tas, 7 aimncl Fal, 

The advantage of the closet arrangement described is that it 
enables one to control the three necessary factors of heat, mois- 
ture and light, quite completely. In this closet it is easily pos- 
sible to maintain a temperature which does not run at any time 
below 70 degrees. The closet being perfectly tight it is possible 


‘IOMOIN pooy useiry “CL “Ol 


C 
Fic. 74. A, empty flat. B, oats started to sprout. C, oats sprouted more. 
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to saturate the air with moisture quite easily and virtually con- 
vert the whole space into a great moist chamber. With this 
arrangement one is able to grow oats from 4 to 6 inches high 
in one week’s time. The only difficulty with which one has to 
contend is the matter of mould. There is always a tendency 
for the oats to mould in the sprouting process. The only way 
in which it has been found possible to control this mould is by 
thoroughly cleaning the flats after each time when they are used. 
After a flat has been emptied it is thoroughly scrubbed with a 
50 per cent. solution of formalin (that is, equal parts of com- 
mercial formalin and water). This scrubbing is very thor- 
oughly done and sufficient formalin is used to soak the flat thor- 
oughly. With this precaution, and if the oats are further made 
to grow rapidly, the mould does not give any trouble whatever. 


The actual method of sprouting the oats is as follows: Clean 
and sound oats are soaked in water over night in a pail. The 
next morning flats are filled to the depth of about two inches, 
and put into the sprouting closet. At the beginning freshly 
filled flats are placed near the top of the closet so as to get the 
maximum amount of heat, and in that way get the sprouts 
started at once. During the first few days, until the sprouts 
have become from a half to three-quarters of an inch long, the 
oats are thoroughly stirred and raked over at least two or three 
times during the day. This stirring insures an even distribu- 
tion of moisture throughout the mass of oats in the flat. After 
the sprouts become sufficiently long so that the oats form a 
matted mass it is not desirable to stir them, or to disturb them 
in any way. Stirring at that time will break off and injure the 
sprouts and the green portion above the mass will not grow so 
well. The matter of prime importance in growing the oats 
successfully has been found to be sufficient moisture. The 
tendency at first is to use too little moisture. The oats should 
be kept quite wet. The aim here is to keep condensed moisture 
standing on the glass doors which form the front of the closet 
at all times. In order to do this it is found necessary to wet 
the oats three times a day. This is done with an ordinary green- 
house sprinkling can, with very little expenditure of time or 
labor. As the oats grow the flats are moved to different posi- 
tions in the closet. The taller the green material gets the nearer 
the flats are moved towards the floor, because the growing grain 
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then needs less heat. This procedure leaves the desirable places 
ir: the closet for the grain just beginning to sprout where high 
temperature is needed. 

The oats are fed when they are from 4 to 6 inches in height. 
They are fed at the rate of a piece of the matted oats and 
attached green stalks about 6-8 inches square for each 100 birds 
per day. In feeding, this 6 to 8-inch square piece is broken 
into smaller pieces and scattered over the pen, so to ensure that 
all the birds shall have an opportunity to get some. Fed at the 
rate indicated, this material has never caused any bowel trouble 
among the birds. 


It should be clearly understood that the purpose for which 
ereen sprouted oats are fed is their tonic and stimulative influ- 
ence on the digestive organs. They are not fed for the food 
value of the oats themselves. If one wishes merely to feed 
oats they can be most economically fed not sprouted. The point 
of sprouting is to furnish fresh, succulent, green food during 
the winter months. 


KEEPING PouLtRY FREE oF LICE. 


One of the most difficult and trying problems which the poul- 
try keeper has to meet is that of keeping his poultry houses and 
-stock reasonably free from lice, mites, and other external para- 
sites. [here are many proprietary preparations on the market 
designed to accomplish this end in one way or another. Most 
of these preparations are, in proportion to their efficiency, very 
expensive. Many of them have been tried at the Maine Experi- 
ment Station. The Station has finally, however, come to follow 
the procedure outlined in a circular, from which the present 
section of this bulletin is adapted, tothe exclusion of all others, 
and with results which are extremely satisfactory. Indeed, it 
may be said that vermin on the poultry or in the houses no 
longer cause any appreciable annoyance in the work of the Sta- 
tion plant. 


Formulae for the preparations which are in use at the Station 
were in the first instance given the writers of this bulletin by 
Mr. F. C. Lawry, formerly of the Poultry Department of Cor- 
nell University. These formulae were presented by Mr. Lawry 
to his classes for a number of years. The Poultry Department 
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of Cornell University has very kindly given its consent to the 
Maine Experiment Station to publish these methods for the bene- 
fit of those interested in poultry in Maine. 


In keeping a poultry plant free from lice there are two points 
of attack: One, the birds themselves; the other, the houses, 
nest boxes, roosting boards, etc. For the birds themselves ex- 
perience has shown that the best way to get rid of the lice is by 
the use of a dusting powder to be worked into the feathers. In 
using any kind of lice powder on poultry, whether the one de- 
scribed in this circular or some other, it should always be remem- 
bered that a single application of powder is not sufficient. When 
there are lice present on a bird there are always unhatched eggs 
of lice (“nits”) present too. The proper procedure is to follow 
up a first application of powder with a second at an interval of 
4 days to a week. If the birds are badly infested at the begin- 
ning it may be necessary to make still a third application. To 
clean the cracks and crevices of the woodwork of houses and 
nests of lice and vermin a liquid spray or paint is probably the 
most desirable form of application. 


The original Lawry lice powder as described in the circular 
from this Station on the subject, was made by incorporating the 
liquid mixture of 


3 parts of gasoline 
I part of crude carbolic acid 


in sufficient plaster of paris to take up all the moisture. Since 
the publication of the circular two unforeseen difficulties have 
arisen regarding the practical utility of the powder as above 
described. In the first place a great many druggists in this 
State appear to have a deep-seated and ineradicable prejudice 
against furnishing their customers crude carbolic acid at any 
price. Reports have reached the Station of druggists making 
such.utterly preposterous and absurd claims as that carbolic 
acid is a highly explosive substance, which they do not dare to 
handle! In the second place difficulty has arisen over the fact 
that there are in the drug trade three grades of crude carbolic 
acid. ‘Iwo of these are very much weaker than the other and 
are quite useless for making the lice powder. ‘The three grades 
are listed as follows by a reputable chemical house. These are 
retail prices. 
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Acid Carbolic, Crude, per gallon 25c. 
Acid Carbolic, Crude 50-60 per cent., per gallon 4oc. 
Acid Carbolic, Crude 90-95 per cent., per gallon Soc. 


To get the proper results only the 90-95 per cent. should be 
used for making lice powder. The weaker acids are ineffective. 

Owing to the difficulty in getting the strong crude carbolic 
acid locally in this State at reasonable prices,* the Station has 
experimented to see whether some other more readily obtainable 
substance could not be substituted for it. It has been found that 
cresol gives as good results as the highest grade crude carbolic. 

The directions for making the powder are now, therefore, 
modified as follows :, 


Wales 3 parts of gasoline, and 
t part of crude carbolic acid, 90-95 per cent. vere. 
cr, if the 90-95 per cent. strength crude carbolic acid cannot be 
cbtained take 
3 parts of gasoline and 
t part of cresol. 


Mix these together and add gradually with stirring, enough 
plaster of paris to take up all the moisture. As a general rule 
it will take about 4 quarts of plaster of paris to 1 quart of 
the liquid. The exact amount, however, must be determined 
by the condition of the powder in each case. The liquid and 
dry plaster should be thoroughly mixed and stirred so that the 
liquid will be uniformly distributed through the mass of plas- 
ter. When enough plaster has been added the resulting mix- 
ture should be a dry, pinkish brown powder having a fairly 
strong carbolic odor and a rather less pronounced gasoline odor. 


Do not use more plaster in mixing than is necessary to blot 


up the liquid. This powder is to be worked into the feathers 
of the birds affected with vermin. The bulk of the application 


*One report has come to the Station of a farmer being charged $1.00 
a quart for the poorest grade of crude carbolic acid for which a rather 
high retail price is 25 cents a gallon as shown above! It may be said 
that the Station has been able to obtain carbolic acid of the grade 
desired from Mr. C. F. Nichols, Orono, Maine. Mr. Nichols is pre- 
pared to furnish the 90-95 per cent. crude carbolic to anyone at a price 
in reasonable accordance with that given above, making allowance for 
the cost of containers, packing, etc. 
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should be in the fluff around the vent and on the ventral side 
of the body and in the fluff under the wings. Its efficiency, 
which is greater than that of any. other lice powder known to 
the writers, can be very easily demonstrated by anyone to his 
own satisfaction. Take a bird that is covered with lice and 
apply the powder in the manner just described. After a lapse 
of about a minute, shake the bird, loosening its feathers with 
the fingers at the same time, over a clean piece of paper. Dead 
and dying lice will drop on the paper in great numbers. Any- 
one who will try this experiment will have no further doubt of 
the wonderful efficiency and value of this powder. 

For a spray or paint to be applied to roosting boards, nest 
boxes or walls and floor of the hen houses the following prepa- 
ration is used:—3 parts of kerosene and 1 part crude carbolic 
acid, 90-95 per cent. strength. This is stirred up when used 
and may be applied with any of the hand spray pumps or with 
a brush, 

If 90-95 per cent. crude carbolic acid cannot be obtained cresol 
may be substituted for it in this paint. 

The routine methods which the Station uses in handling its 
stock with reference to the lice problem is as follows :— 

All hatching and rearing of chickens is done in incubators 
and brooders. ‘The growing chickens are never allowed to come 
into any contact whatever with old hens. Therefore, when the 
pullets are ready to go into the laying houses in the fall they 
are free from lice. Sometime in the late summer, usually in 
August or early in September, the laying houses are given a 
thorough cleaning. ‘They are first scraped, scoured and washed 
out with water thrown on the walls and floor with as much pres- 
sure as possible from a hose. They are then given two thor- 
ough sprayings, with an interval of several days intervening, 
with a solution of cresol such as is described in the next section. 
Then the roosting boards, nests, floors and walls to a height of 
about 5 feet are thoroughly sprayed with the lice paint (kero- 
sene oil and crude carbolic acid described above). Finally, any 
yearling, or older birds, whether male or female, which are to 
be kept over for the next year’s work are given two or three 
successive dustings, at intervals of several days to a week be- 
tween each application, with the lice powder described above, 
before they are put into the clean houses. 

As a result of these methods the Station’s poultry plant is at 
ali times of the year practically free of lice. 
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MakING CrEsol, DISINFECTING SOLUTION. 


In Bulletin 165 of this Station directions were given for 
making a disinfectant for use in and about poultry houses which 
had as its basis the powerful germicide cresol. The method of 
making the compound solution of cresol described in that bulle- 
tin calls for the use of commercial potassium hydroxide or 
caustic potash. Since Bulletin 165 was issued correspondence 
has developed the fact that farmers in Maine have a good deal 
of difficulty in getting potassium hydroxide at a reasonable 
price from their druggists. The question has been frequently 
asked whether it would not be possible to use in place of the 
potassium hydroxide the ordinary commercial lye, or “potash” 
as it is incorrectly termed in the trade. The Station has tried 
experiments in making cresol soap with ordinary lye or “pot- 
ash” with successful results. The following revised directions 
will show how the disinfecting solution can be made with the 
ise of ordinary lye, “Babbit’s potash,’ or other commercial 
“potashes” on the market. 

Liquor cresolis compositus, or as it may for convenience be 
called, cresol soap, may be easily manufactured by any poultry- 
man. ‘The only requisite is a careful attention to the details in 
the process and a rigid following of the instructions given below. 
In order to make clear the reasons for the method of manu- 
facture which will be outlined it may be well to give some 
account of the nature of the substance itself. The active base 
of cresol soap disinfecting solution is commercial cresol. ‘This 
is a thick, sirupy fluid varying in color in different lots from a 
nearly colorless fluid to a dark brown. It does not mix readily 
with water, and, therefore, in order to make satisfactorily a 
dilute solution it is necessary first to incorporate the cresol with 
some substance which will mix with water and will carry the 
cresol over into the mixture. The commercial cresol as it is 
obtained, is a corrosive substance, being in this respect not un- 
like carbolic acid. It should, of course, be handled with great 
care and the pure cresol should not be allowed to come in con- 
tact with the skin. If it does so accidentally the spot should 
be immediately washed off with plenty of clean water. The 
price of commercial cresol varies with the drug market. It 
can be obtained through any druggist. On the day that this is 
written the quotation on cresol in the New York market is 24 
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cents per pound. In purchasing this article one should order 
simply “commercial cresol.”’ 

Since cresol will not mix with water some method of making 
it do so must be found if it is to be used as a disinfecting solu- 
tion. ‘The plan which has been adopted is to make a cresol 
soap which shall be, like other soaps, soluble in water and at 
the same time carry over into the solution a considerable amount 
of the cresol. This is done in the following way.., 

Measure out 3 I-5 quarts of raw linseed oil in a 4 or 5-gallon 
stone crock; then weigh out in a dish 1 lb. 6 oz. of commercial 
lye or “Babbit’s potash.” Dissolve this lye in as little water 
as will completely dissolve it. Start with 4 pint of water, and 
if this will not dissolve all the lye, add more water slowly. Let 
this stand for at least 3 hours until the lye is completely dis- 
solved and the solution is cold; then add the cold lye solution 
very slowly to the linseed oil, stirring constantly. Not less than 
five minutes should be taken for the adding of this solution of 
lye to the oil. After the lye is added continue the stirring until — 
the mixture is in the condition and has the texture of a smooth, 
homogeneous liquid soap. This ought not to take more than 
a half hour. ten while the soap is in this liquid state, and 
before it has a chance to harden add, with constant stirring, 
8% quarts of commercial cresol. The cresol will blend per- 
fectly with the soap solution and make a clear, dark brown fluid. 
The resulting solution of cresol soap is then ready to use. ‘This 
cresol soap will mix in any proportion with water and yield a 
clear solution. 

As has been said, cresol soap is an extremely powerful disin- 
fectant. In the Station poultry plant for general purposes of 
disinfecting the houses, brooders, brooder houses, incubators, 
nests, and other wood work, it is usually used in a 2 per cent. 
solution with water. Two or three tablespoons full of the 
cresol soap to each gallon of water will make a satisfactory 
solution. This solution may be applied through any kind of 
spray pump or with a brush. Being a clear watery fluid it can 
be used in any spray pump without difficulty. For disinfecting 
brooders or incubators which there is reason to believe have 
been particularly liable to infection with the germs of white 
diarrhea or other diseases the cresol may be used in double the 
strength given above and applied with a scrub brush in addition 
to the spray. 
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SrtupDIES ON Hysrip PouLtry.* 


When the Department of Biology of this Station was organ- 
ized in the summer of 1907 a part of its work, as outlined in 
the original plan, involved the study of inheritance in hybrid 
or cross bred poultry. The general purpose with which the 
studies in-hybrid poultry were planned was primarily to inves- 
tigate fundamental principles of inheritance. During the first 
year of the work the experiments in this direction were largely 
preliminary in character. A large number of crosses were 
made for the purpose of getting a general view of the behavior 
in inheritance of some of the characters seen in the common 
breeds of domestic poultry. As a result of these preliminary 
experiments it was finally decided to undertake a thorough 
investigation of the reciprocal crosses of the Cornish Indian 
Game and Barred Plymouth Rock breeds. The detailed study 
of these reciprocal crosses was then begun in 1908. ‘The pres- 
ent paper is a report on some of the results which have been 
obtained in this study up to the present time. 

There were a number of reasons why this particular cross 
of Barred Plymouth Rock and Cornish IndianeGame was chosen 
for detailed study. In the first place these two breeds of fowls 
are strikingly different from each other in a wide variety of 
characters. Some of the points of difference are indicated in 
Table 2. 

The general characteristics of the two breeds crossed are 
shown in Figs. 75 and 76. Figure 75 gives a representation of: 
a male and female Barred Plymouth Rock, and Fig. 76 of male 
and female Cornish Indian Games. Unfortunately the photo- 
graphs of the Cornish fowls are not altogether satisfactory. 
The ruffled appearance of the feathers in the male is not char- 
acteristic, and appears in this photograph only because the wind 
was blowing when it was taken. 


*Papers from the Biological Laboratory of the Maine Agricultural 
Experiment Station, No. 21. 


Male and female. 


Barred Plymouth Rock. 


75: 


Fic. 


Male and female. 


Cornish Indian Game. 


Fic. 76. 


& 


Fic. 77. Hybrids between Barred Plymouth Rocks and Cornish Indian Games. 
A. Male bird. The males from the cross and its reciprocal are alike in appearance. 
B. Barred female ,(from Barred Plymouth Rock male and Cornish Indian Game 


female). C. Black female (from Cornish Indian Game male and Barred Plymouth 
Rock female). 
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TABLE 2. 


Summary Statement of Typical Condition of Characters of 
Barred Plymouth Rocks and Cor nish Indian Games. 


= 
Condition in Barred Plymouth) Condition in Cornish Indian 


CHARACTER. Rocks. Games. 

(GOMMD Rei eeicie «scien aes ees UU Ot arre siciersis cists eee tersiereislarerecsiele Pea 

WSL ESP iarsrsicieveiiere uae lees Moderately MOM De rtveyercrarere osisreseaseVs Very secant. 

PES Ca Si eerste teforar-te sietes<jo.s)slecy-i01e)s) Yellow (sometimes marked Yellow (often marked with 
with horn colored stripes or brown or horn colored 
patches.) | stripes or patches). 

LBMIGE) 5 coo GUC ODID COOTER Bright F-COMOTMO OU ineleleltakeiatetel ess a 7ellow, or approaching pearl. 

DME AS TE wien s sailors sveiaveis a's Medium breadth. Sternum rel- lVery broad. Sterum rela- 
atively/ong. Mediumamount, tivelyshort. Large amount 
of breast meat. of breast meat. 

| | 
ES ENC MeeteteteYetsisiciele/eieiaip is aereiacess \Curve from neck to tail slightly Curve from neck to tail 
coneave. slightly convex. 
| Hackle feathers.......... |Abundant. falling well over (Rather short and closely set, 
the shoulders and giving the) giving the neck aneat, spare 
| neck a full appearance. appearance. 
| 
Saddle feathers (in male); Abundant and Jong ............ Rather short. 
| | 
ERO Wake cyevese. siz: s ita: tieioyoieiareeesec Relatively Jong, and flattened Relatively short, and round. 
3 | in the dorsoventral plain. | Less flattened. 
. LWA SS SG Aro On OCR ERC rae Moderately full................- Not full. Feathers set close 
into body, giving it a neat 
1 } | “tucked up” appearance. 
: RELAIS cee ery sh ayais ia.cieisinicianniens Yellow, sometimes dusky or) 
k spotted with black pigment.../ Yellow or dusky yellow. 
Plumage color........... Barred in all sections. Basic Non-barred. Basie pigments, 
3 pigment a bluish black or, black, red or bay, mahog- 
, dark slate. See special descrip- | any. See special descrip- 
" tion in American Standard of, tion below (p. 86). 
. Perfection, pp. 205-208. 
3 BUI Petetaa' =; aValetcisvsys(eroye sis ese. 20 Carried relatively high well Carried relatively Jow. Com- 
| spread. | pact. 
TIVES) fate cscieve\elaltieie aise cvel THESSVENG Clircacereete siciete stele siclesevcinte eve |More erect. 
| 
Wintemere production’ ..|\GO0d s.2......cccncccesscccassne | Poor. 
| Nov.-March mean, 1908-09. | Nov.-March mean, 1908-09. 
26.53 + .65. 14.92 +1.58. 
IF PACOLOL pieces cicleicrate sie Deep reddish or pinkish Pure yellowish brown. Less 
| brown. Greater saturation of saturation of color. 
| color. 
Egg size...... WarertalereVeleronarers 'Relatively LOVES rnc cerecn soos. Relatively small. 
Pullets means : | Pullet means: 
Length=56.322 + .076 mm. | Length=52.61 + .35 mm. 
| Breadth=—41.917 + .044mm. | Breadth=40.43 + .23 mm. 
*V olume=51.880 + .135 ¢. ¢. | *V olume=44.84 + .86 ¢. ¢. 
| 
MOE PSD DO star. c vinnie s'eitere:t0-s | |Relatively long and pointed....| Relatively short and round. 
| Mean length-breadth index. Mean length-breadth index 
for pullets=74.522 + .120. | for pullets=76.86 + .30. 
CHICK GOW De cccce ewan sce Black, or very dark gray, with|Creamy yellow below, with 
| some creamy white parts..... | well marked mahogany or 
| seal brown pattern on back 
S1Rlilioddtemccnauaccneeen es 'Yellow and-relatively thick ..../ Yellow, and relatively thin. 


o 
*Calculated from the formula Y =4.1888 (} breadth) x (} length). 
ess 
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The plumage color of the Cornish Indian Games requires 
more detailed consideration. The following description, adapt- 
ed from the American Standard of Perfection (pp. 205-208) 
is taken from another paper.* 


Color of Cornish Indian Games. 


MALE. FEMALE. 

FTead: Plumage black. Head: Plumage black or black penciled 
with bay, approaching mahogany. 

Weck: Hackle glossy black, with bay 
shaft to each feather, the black greatly 
predominating; plumage other than 
hackle, ground color bay, approaching 
mahogany, each feather having two 
pencilings of lustrous black, the pencil- 
ings following contour of web of feather. 


Neck: Hackle, glossy and greenish black; 
shafts red; plumage other than hackles, 
rich, glossy black. 


Back, Breast, Body, Wing-Bows, Wing- 
Coverts and Tail-Coverts: Ground 
color bay, approaching mahogany, each 
feather having two pencilings of lustrous 
black, the pencilings following contour 
of web of feather. 


Back: Glossy greenish-black and dark 
red intermixed, the black greatly pre- 
dominating; saddle feathers like the 
back in color, but with a somewhat 
larger proportion of dark red. 


Breast: Rich, glossy black, free from any 
other color. 
Body and Stern: Black. Stern: Black, or black tipped with bay. 


Wings: Wing fronts, black; wing bows, Wings: Primaries, black, except a nar- 


glossy greenish-black and dark red inter- 
mixed, the black greatly predominating ; 
coverts forming wing bars, metallic 
black ; primaries, black, except a nar- 
row edging of bay on outer web; sec- 


row edging of irregularly penciled bay 
upon outer part of web; secondaries, 
upper web black next to shaft of feather, 
with a broad margin of irregularly pen- 
ciled bay. 


ondaries, upper web black, lower web ~ 
about 4 black next to shaft of feather, 
the remainder being bay. 


Tail: Black; sickles and coverts, glossy Tail: Main feathers, black or irregularly 
greenish-black. penciled with bay. 


Barred Plymouth Rocks and Cornish Indian Games present 
two extremes from the utility standpoint. This affords another 
important reason why this particular cross was chosen for in- 
tensive study. The Cornish Indian Game is a “meat type” bird 
par excellence. It has long been noted as one of the best breeds 
of poultry for meat producing purposes, particularly when 
crossed with other breeds. ‘The Plymouth Rock, on the other 
hand, while a general purpose fowl, has been more particularly 
bred for its egg producing qualities. One of the objects held 
in mind in undertaking the work was to see in how far it might 
be possible to recombine, in accordance with Mendelian prin- 
ciples, the utility characters of these two breeds. 

The purpose of the present paper is to give an account of 
some of the results of this hybrid work in the F1, or first hybrid 
generation. 


*Pearl, R. and Surface, F. M. On the Inheritance of the Barred 
Color Pattern in Poultry. Roux’s Archiv. (In press). 
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SOURCE OF BREEDING STOCK USED. 


In regard to the stock used in the experiments (obviously 
a matter of the highest importance in all Mendelian experi- 
mentation) the following may be said: The Barred Plymouth 
Rock stock used was that which has been bred at this Station 
for many years. The general breeding history of these birds 
is known for a period of more than 25 years. For a period of 
neatly ten years before the present experiments were begun 
they had been “line-bred,” i. e., no new “blood” had been intro- 
duced into the flock from outside. The Cornish Indian Game 
foundation stock was reared from eggs purchased from Mr. W. 
S. Templeton, of Illinois, who is conceded by American poultry 
fanciers generally to have a strain of Cornish fowls of a high 
degree of excellence. The source of this stock gives assurance 
that it is strictly “pure-bred” in the fancier’s sense, and fur- 
thermore is of superior quality as judged by the fancier. This 
stock, in other words, carries the characters which belong to 
the breed in their typical condition. 


THE COLOR OF THE HYBRIDS. 


The inheritance of color and color pattern in these hybrids 
has already been discussed in detail in another paper.* It will 
therefore not be necessary here to do more than outline the gen- 
eral facts regarding color inheritance, referring the reader to 
the paper cited for details. The essential facts are as follows :— 

When the mating is to the type 

Barred Plymouth Rock male x Cornish Indian Game female 
the offspring are all barred, regardless of their sex. 

When, on the other hand, the mating is of the type 

Cornish Indian Game male x Barred Plymouth Rock female 
the male chicks resulting from the cross are barred, and the 
female chicks are not barred but instead are solid black in color. 

The character of the different kinds of hybrid birds obtained 
is shown in Fig. 77. This shows a hybrid male and barred and 
black hybrid females. 

The actual numbers of the different kinds of adult hybrid 
birds obtained in the experiments are given in the following 
table, which is condensed from the more complete tables given 
in the detailed paper (loc. cit.) 


*Pearl, R., and Surface, F. M. loc. cit. 
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TABLE 3. 


Showing the Sex and Color Pattern of Hybrids Obtained by 
Reciprocally Crossing Barred Plymouth Rocks and Cornish 
Indian Games. 


Total ADULT OFFSPRING. 
offspring. 


Barred. |Non-barred ; Black. 


- MATING. 
’ 
| Hl 
Barred Rock § x Cornish Q.....,.......... I awh 70 68 
Cormish’ gp xoBarreduROck: Oye ee 127 | 124) 95 - - 96 
AG tals Oe ee Ree ae ee 239 | 235 | 165| 68 2 96 
| } 


It is clear that we have here a case of sex limited inheritance, 
in which a character is correlated with sex in a definite manner. 
It was suggested some time ago by Spillman* that barred color 
pattern in poultry would be found to be inherited in this sex 
limited manner. This suggestion has been tested and, in a 
brief preliminary paper, confirmed by Goodale.** 

_ A Mendelian hypothesis, which may or may not be true, has 
been put forth by Spillman (Joc. cit.) to account for facts re- 


garding the inheritance of barring given above. This hypo-_ 


thesis has been stated in briefest form by Goodale (Joc. cit.) 
as follows: “The barring factor and sex in poultry are corre- 
lated in such a way that the female is always heterozygous in 
respect to sex and also barring when present. The male, on 
the other hand, is always homozygous in respect to sex and 
may be either homozygous or heterozygous in respect to bar- 
ring.” Further, it is assumed that “femaleness” and the bar- 
ring factor do not exist together in the same gamete. ‘This can 
be easily represented symbolically. 


*Spillman, W. J. Barring in Barred Plymouth Rocks. Poultry, Vol. 
5, No. 11, August, 1909, pp. 7, 8. 
Spurious Allelomorphism; Results of Some Recent Investiga- 
tions. Amer. Nat. Vol. XLII, pp. 610-615, 1900. 
**Goodale, H. D. Sex and its Relation to the Barring Factor in Poul- 
try. Science, N. S., Vol. 20, No. 756, pp. 1104, 1105. 1900. 


==’ 
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Let F denote ‘“‘femaleness,” i.e., the 2 sex character. 

Let f denote absence of F (i.e., “maleness” by difference, 
as it were). 

Let B denote the barring factor. 

Let b denote the absence of B. 

Then a pure B.P.R. ¢ has the gametic formula Bf . Bf 


eR POR Oe e “OF . Bf 
ce (79 6c Calve: J (a9 a3 ce ce Dip iy 
ce (79 ce Cul: (Gx 2 ce ce ce ce (eve Meloy 


item the mating B.P.R. ¢ x C.1.G. 9 would be sym- 
bolically 

By By x DF .bf = Bf. bf (barred 4) + Bf-.bF (barred 2) 
the offspring of both sexes being heterozygous with reference 
to barring. 


The reciprocal mating is symbolically 

bf.bf x bF.Bf = bf.Bf (barred 4) + bf.bF (non-barred 9) 
the non-barred @ offspring being homogygous with regard to 
the absence of barring. 


It is evident, without further discussion, that the experimental 
results set forth above are, so far as they go, precisely what we 
should expect to get 1f Spillman’s hypothesis is correct. In so 
far they support that hypothesis. They do not, of course, 
demonstrate that another hypothesis might not be devised which 
would fit the facts equally well. 


The barred pattern obtained in these hybrids is not the same 
as that exhibited by the parent Barred Plymouth Rock stock. 
A detailed description of the points in which the hybrids differ 
ir. color from the parent stock is given in the complete paper 
and cannot be repeated here. Some of these points of differ- 
ence are shown in Fig. 78. 


Sex-limited inheritance, in which a particular somatic char- 
acter is correlated with sex in a definite way, is now known to 
occur in a number of cases. In poultry we have besides the 
inheritance of barring as worked out by Spillman, Goodale and 
the present writers, and on the other hand, the inheritance of 
“Bankiva”’ and “Brown-red” color pattern in game bantams 
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recently described by Hagedoorn,* the inheritance of shank 
color and the case of the silky fowl as described by Bateson,** 
etc. Bateson (Joc. cit.) devotes a chapter in his recent book 
on heredity to a discussion of these known cases of sex-limited 
inheritance. 


In the remainder of this paper the hybrid pullets will, for the 
sake of convenience, be designated as either “barred hybrids” 
or “black hybrids.” 


THE HATCHING, MORTALITY AND SEX OF THE HYBRIDS. 


The hatching records for the matings which produced the 
hybrids are given in) lables 4 and i525 Nese: datamancmon 
interest chiefly from the standpoint of the physiology of repro- 
duction. It is well known that in many cases in plants it is 
possible to make a cross in one direction, while the reciprocal 
cross entirely fails to produce offspring. In other cases the 
fertility is greatly reduced in the cross in one direction as com- 
pared with the reciprocal. Is there any relation of this kind 
in the crosses of poultry with which this paper deals? The data 
in the following tables are of interest in this connection. It 
should be said that all of the mated females, whether Barred 
Rocks or Cornish, were pullets. The male birds were cockerels. 
All were under the same conditions during the mating season, 
and had the same food and treatment. The eggs were all incu~ 
bated in the same type of incubators, under uniform conditions. . 
For the sake of comparison a table (Table 6) giving the hatch- 
ing records of pure Cornish Indian matings is included. In all 
of these tables “Percent hatched” means percent of fertile eggs 
hatched. 


In the cross Cornish Indian Game ¢ x Barred Plymouth 
Rock 9, the data for which are given in Table 4, two differ- 
ent males were used with the same females in the course of 
the breeding season. ‘The matings with the two different cock- 
erels are separated in the table, and each group is summed and 
averaged by itself. 


*Hagedoorn, A. L. Mendelian Inheritance of Sex. Roux’s Archiv. 
Bd. 28, pp. 1-34, 1909. 

**Bateson, W., Mendel’s Principles of Heredity. Cambridge (Univ. 
Press). Ig09. 


Ke : ‘S1OVBQNOUT ites) on Yen) a (| ine) inn) rd is | [os | inn) lant of [o> | ine) inn) fos | on inn) oD aa on ine) ian) = 

oO’ ‘ JUOLOTTD \ Vaal 
OF JO 1oquINN 

eo co ml in| ive} (=) S O oS ai ies 
Re pom | 2 oe Ghee Bs Sa | Se ye eae es a Se 
A, quo010g 
&Q for) bop! for} for) aA boul Ne} ian) nr) inn) iva) [o.0} Jas oo ilo} al boa rt = = a ao Te) a a = toed Oo 
S A 

in| in} | 1D (oo) iin) Je} (=) (=) oS = : : 
*o TOU S Soman SSN GlSeS A Ra dae 8 Sinaia ca sae eee 
io sulAp sao 

i O[N19F JO 

= WY 4Juvd10 

oO?’ 5 = 

et 1S) ‘TT9us rm (S) br fos mn Yen) b= a los | MO Ye) = ve) us ilo} a te) fo | Ye} rt for) Te) ©} oO lor) So | (oe) oO 
b nm mr Ye) ri ri a = 

aa Ey Ur pold a 

a eS isl s nN (=>) Ye) lor} Ld No} S C 
"3 = A A ive) O 

H is 8 ‘aT IajUy Ye) eh SS Bey Re) ae eh IL te Sees CHET) areca) eel Ue eyes A SIAIA 

2 a Ss quoo1ed 

<j 
Ss = = = eat gealli 

tH ia = F I mr nm (=) for) Ge} Ge) mr its) (o} ive) ie) ive) oS loa) mn lor} baal ri ri oD (=) So ON oD a rr = 

(ad = d[N19J UT S| (Yo) ri fo | © io 

Dal S33 q 

= S 

5) S 
> Tat el 

for) nm AN ina of Ne) (=) Ye} Ld lor} 

2 : Fenris eh eh Sl er Sie Ga is) nee Gl See Ry Silas 
AS} ie : 
= So ; = ; ; 

5 5 : : a 
S 3 5 : : eB 
: a : 
Re a 5 i= 5 a (<5) 
a : = : s & 
8 5 : 
sya) Ss : | ci =| © 
S : ce 5 a) 
S AZ : n . ty, 
SI 3 & : uD 
8 5 3 8 : a 2 
: io} 5 o cG 
ae =I = : = | 
on = 1D <o - Cc a — [>| co fo} — ~~ [oe] lor) Son of = ite) ile) bd [e) lor) r=} = 
i tor tT ae mt HK HH BG vs 
TUT F PHAR SSVS ono Ss Boose Se SSB S ES SES S 


g2 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Hatching Records for tlh 


TABLE 5. 
te Mating 


B. PIR. 6 @ Ch Gae 


MATING NUMBER. 


Eggs set. 
infertile. 
infertile. 


Eggs 
‘ Percent 


eggs dying 


Pereent 
of fertile 
in shell. 


Totals and means. . 


oH  S 


bo 


Ss © 


=~l 


SES | © 


bo 


10 
3 


90 


| ag | gee 
S | 32 | ee 
q | 25 | a8 
16 | 62 3 
ig) ml 2 
wel op 3 
alata 2 
ab | gu 5 
19)|) 3268 4 
30/87 6 
17 74 3 
19 79 3 
20| ~ 91 3 
34 | ra 5 
16 | 84 3 
249 | eS 


TABLE 6. 
Hatching Records for Pure Cornish Indian 


Game Matings. 


(CHne. > 6 hE. Sy. 


MATING NUMBER. 


Died in 


infertile. 
shell. 


Eggs set: 
Eggs 

Percent 
infertile. 


eggs dying 
in shell. 


Percent 
of fertile 


Totals and means.. 


aS 


| oe 
pee | 28s 
27 87 | 5 
12 11 | 4 
at 48 3 
22 it | 3 
36 78 | 4 
24 73 | 3 
20 77 | 3 
1 3 3 
15 7B | 3 
5 11 4 
6 50 3 
19 55 4 
208 55 = 


A B 


Fic. 78. Feather Chart, showing feathers from FParred Rock female and Barred 
hybrid female. A. feathers from hybrids. . feathers from Barred Rocks. 


eek 


Geka 
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From these tables the following points are to be noted :— 


1. The fertility of the eggs during the hatching season in 
which these hybrids were raised was relatively very high for the 
pure bred birds, both Barred Plymouth Rocks and Cornish 
Indian Games. ‘The average percentage of eggs infertile from 
all the Barred Plymouth Rock pullets used as breeders during 
that breeding season was 13.65 + 1.38.* The average percent- 
age of eggs infertile for the pure Cornish Indian Game matings 
shown in Table 6 above is only 10. In both cases (Barred 
Rocks and Cornish) the figures given include all the eggs 
set throughout the whole of the hatching season from early 
in March until the middle of May. No data were omitted in 
making up these general averages.. It is evident from these 
average figures of 13 percent and 10 percent of infertile eggs 
that (a) the environmental conditions were favorable for secur- 
ing high fertility of eggs during the hatching season of 1909 
and (b) that the breeding stock of both pure breeds was vigor- 
ous and in good condition. It is doubtful whether fertility 
records sensibly lower than 10 percent of infertile eggs for the 
whole hatching season can be expected with large flocks of 
birds. 

2. It will be noted from Tables 4 and 5 that the per- 
centage of eggs infertile in the hybrids was quite different 
according to the direction in which the cross was made. In 
the case of the cross considered in Table 5 (Barred Rock ¢ 
x Cornish @) the percentage of eggs infertile is very low, 
amounting to only 4 percent for the whole season. ‘This, 
it will be noted, is a better average result than was obtained 
with either the Barred Rocks or Cornish Indian Games when 
pure bred during the same season, and kept under the same 
environmental conditions throughout. On the other hand, the 
fertility of the eggs in the reciprocal mating (Cornish Indian ¢ 
x Barred Rock 2) was very much reduced, as is shown in 
Table 4. Taking the whole season through and averaging 
the results obtained from two different male birds used in this 
cross the percentage of eggs infertile is 24. This is six times 
as great a percentage of infertility as was obtained in the other 
cross, and is practically twice as great as the highest percentage 


*Cf. Me. Agric. Exp. Station Bulletin 168, Table VI, p. r1o. 
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of infertility obtained from either of the pure matings of the 
two breeds entering into the cross during the same hatching 
season. 


It seems unlikely that this considerable reduction in fertility 
of eggs in the cross Cornish ¢ x Barred Rock 2 was due to 
poor quality of the male birds used. The reason for this opinion 
lies in the first instance in the fact that two different male Cor- 
nish birds were used and both gave almost identical results. Both 
were first rate specimens in all particulars so far as could be 
told by external appearances. They were certainly vigorous 
birds. This being the case it seems remarkable that both should 
have shown so nearly the same degree of infertility of eggs. 
On the other hand the result does not appear to be due to the 
inclusion in the pen of a number of particularly bad individual 
females that were incapable of making high fertility records. 
While in both halves of Table 4 there are individual females 
with extremely poor records as to fertility of eggs, it is never- 
theless the fact that the birds which gave bad results with one 
of the cockerels are not the same ones that gave bad results 
with the other, as would be expected to be the case if the fault 
were primarily with the female birds. 


A suggestion which occurs to one in this connection is that 
the Cornish Indian spermatozoa do not find the Barred Plymouth 
Rock oviduct so favorable an environment as they do the Cor- 
nish Indian oviduct. It is a well known fact that in galli- 
naceous birds the spermatozoa from one copulation fertilize a 
number of eggs. In order that this may occur the spermatozoa 
must live and remain in vigorous condition in the oviduct of the 
female for a considerable period of time. In the present in- 
stance there may be a lowering of the vitality of the Cornish 
Indian spermatozoa due to a lack of adaptation to the con- 
ditions presented by the Barred Rock oviduct. The significant 
factors in such a case would probably be of a chemical character. 
It is conceivable that the secretion of the Barred Rock oviduct 
may be too acid or too alkaline to give the best results for the 
Cornish Indian spermatozoa. Obviously the present data are 
not sufficiently extensive to give any conclusive evidence in 
regard to this suggestion. The great difference in the fertility 
of eggs in the crosses made in the two different directions is, 
however, of interest and deserves further investigation. 
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3. ‘Turning now to the consideration of the hatching quality 
of the eggs in the two different crosses, it appears to be the 
case in the present statistics that the fertile eggs of either 
Barred Plymouth Rock or Cornish Indian Game females are 
more likely to hatch if they are fertilized with spermatozoa of 
the other breed than if they are fertilized with their own sperma- 
tozoa. That is to say, in these experiments the percentage of 
fertile eggs hatched was higher for the cross fertilized eggs 
than for either of the pure breeds under the same environmental 
conditions, regardless of the direction of the cross. The data 
in the case are as follows: For the Barred Plymouth Rock 
pullets in the whole breeding season of 1909, the average per- 
centage of fertile eggs hatched was 47.67 + 1.80.* The pure 
matings of Cornish Indian Games in the same season gave an 
average of 55 percent of fertile eggs hatched, as shown in 
Table 6. For the hybrids, as shown in Tables 4 and 5, the 
average figures of the whole season are 73 percent of fer- 
tile eggs hatched for the cross in one direction (Barred Ply- 
mouth Rock ¢ x Cornish Indian Game 9) and 66 percent of 
fertile eggs hatched in the reciprocal cross. In other words, 
the hybrid germ cell (fertilized ovum) appears to possess 
greater developmental vigor than does the pure germ cell. This 
is shown not only in the greater viability of the eggs during 
incubation, but also in other ways. These hatching records, 
however, furnish a novel kind of evidence of the well known 
phenomenon of greater vigor in hybrids. 


4. The “percentage of fertile eggs dying in the shell’ is 
obviously the arithmetic complement of the “percentage of fer- 
tile eggs hatched” and does not need particular discussion. 

We may turn next to a consideration of the mortality and 
sex ratio records. ‘he data for all hybrid chickens hatched in 
the whole season are given in Table 7, while the data for all 
chickens hatched in the season for pure matings are in Table 8. 
In order to save space detailed data for each individual mating 
are not given in the case of the pure bred chicks. 


*Cf. Me. Agr. Exp. Sta. Bulletin 168, Table VI, p. 110. 
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Showing the Sex Ratio and Mortality Records of All Hybrid 


Chicks. 


Season of 1909. 


BARRED ROCK ¢ X CORNISH Q@. 


CORNISH ¢ X BARRED ROCK Q. 


| Total | Chicks | Percentage Total | Chicks | Perceniees 

Marine | chicks. | died. | mortality. uauae chicks. died. | mortality. 

number. | | number. 1 
econ Ice eS a] 9 SEO cs |) & 
| | | | | 
AIS neve: ass 9. 46a) P80 <| 1) Gretta as eee wu | 7 || 53 = 
ALG ee ae BS | Oo 40 22) 444 eas 6 6 OPA) oO] x 
ADO Ne ee 2m HOH | 04191031 9101] 0) 445 net tie |ie}19] 5| 5| 31] 26 
OER ceevocsoeod| TO | able Oi se | gs. Patan! o| o 
ADD ements 15/15) 6yl 5 | 40 asillla7.. | 21 0) ol Olle 0 
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TABLE 8. 


Showing the Sex Ratio and Mortality Records of All Pure Bred 
Chicks Hatched from Pullet Eggs. Season of 1900. 


| 
Toyal chicks. | Chicks diea.. | Percentage 


fete : | mortality. 
Sag | SRL S| CPR eee 
MATING. ae Re | 
| sia | 
ea | te | 3 2 oe RO 
| | 
ine] 
Barred Plymouth Rock ¢ and @.. V1 | 664 698 | 278 | 238 43 34 
Cornish Indian Game ¢ and @....| 12 | 59 76 | 26 | 29 44 38 


From these tables the following points are to be noted: 


1. In both hybrid matings a few more males than females 
were produced. The differences, however, are so small as to 
be insignificant. Practically an equal absolute number of males 
and females were produced in the hybrid matings. In the pure 
matings on the other hand there is a distinct and significant pre- 
ponderance of females in both matings. 

2. It appears then to be the case that there is a tendency 
shown in the 1971 chicks here under consideration for relatively 
more males to be produced in hybrid than in pure matings. 
This result is in accord with a suggestion made by Davenport* 
in the following words (p. 97): “There is a widely held and 
frequently expressed opinion that hybrids show an excessive 
proportion of males.” No support was given to this sugges- 
tion by Davenport’s own published statistics. His general con- 
clusion was that, “The exceptions to the law of equality of sexes 
in hybrid offspring are . . . . individual and not of general 
significance.” It was subsequently shown* that there is an 
excess of males produced when certain human stocks are cross 
bred as compared with the same stocks bred pure. 

The real test of whether the present poultry statistics defi- 
nitely bear out the same conclusion must come from an exami- 
nation of the probable errors of the sex ratios involved. Taking 
the sex ratio as the percentage of males in the total number of 
offspring we have the usual expression for the probable error of 
a proportion 


*Davenport, C. B. Inheritance in Poultry. Carnegie Institution of 
Washington, Pbl. No. 52, 1906. 

*Pearl, Maud D. and R. On the Relation of Race Crossing to the 
Sex Ratio. Biol. Bulletin, Vol. 15, No. 4, pp. 194-205. 1908. 
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P. E. ratio = .67449 \/ pq/n. 
where p=percentage of males, g=percentage of females 
(= 100 — fp), and n = the total number. 
Applying this formula to the data in Tables 7 and 8 we have 
the following results :— 


Percentage of males amongst all hybrids........ 50.42 = 1.55 
Percentage of males amongst all pure Barred 

FROGS: eRe eRe tenor ape cine Sang Merce ea nmename Lat ASY7.5 =e On 
Percentage of males amongst all pure Cornish... 43.70 + 2.88 
Difference in proportion of males between’ hybrids 

and sBarned MROck oui aaa verve ett ease em aatecean 107 eae 
Difference in proportion of males between hybrids 

TONG! (YOVSONESN TY gle Beaty GO ee creel weg re biel aie Gio OW2 Se 3.27 


It thus appears that 1 2-3 percent. more males are produced 
in hybrid than in pure Barred Rock matings, and 6.72 percent 
more than in pure Cornish matings. The probable errors are 
cf such magnitude, however, that it cannot be asserted that 
these differences are significant. The data are of interest in 
so far as their general trend is concerned, however, and will be 
of value, in connection with further material to be collected in 
the future, in helping to settle this particular phase of the prob- 
lem of sex-determination. 

3. The chick mortality, both absolute and percentage, is sub- 
stantially equal in the two sexes in the case of the hybrids. 

4. In the case of the pure bred chicks the percentage mor- 
tality is distinctly higher for the males than for the females, in. 
both breeds. No reason for this marked difference in the mor- 
tality rate of the sexes in pure bred birds is apparent. Nor is 
it clear why there is a difference between hybrid and pure bred 
birds in this regard. It is idle to discuss the various specula- 
tions regarding the possible cause of this relation which come 
te one’s mind until more ample data can be had. 

5. The mortality shown in Tables 7 and 8 is absolutely 
high. These tables give in that respect an entirely wrong 
impression of the general vigor and vitality of the chicks raised 
in the spring of 1909. The reason why the mortality figures 
are so high in these tables has little relation to the real quality 
of the chicks themselves. The high mortality originates from 
the results of one hatch. On April 21, 1909, a large hatch 
(between 600 and 700 chicks) was brought off. These chicks 
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were as promising looking a lot when they came from the incu- 
bators as any hatched during the season. They were a strong 
and vigorous flock. No one of them, so far as we know, died 
from an infectious disease, like white diarrhoea. Yet practically 
every chick in this hatch died, and that within four weeks of 
hatching. They were fed by a man without any previous ex- 
perience in feeding Barred Rock chickens under our conditions 
of brooding, etc. In spite of repeated instructions the birds 
were over fed to the point where it became impossible to save 
any of them. ‘The effect of this one hatch on the total mortality 
records is shown in Table 9. 


TABLE Q: 
Shouing the Sex Ratio and Mortality Records of Chicks, with 
the Hatch of April 21, 1909, Omitted. 


nan | Total aoe: | Chicks died. Serer 

a ie larch Ch a eal ne 
Barred Rock # x Cornish 9............ 88 84 | 31 25 | 35 30 
Cornish ¢ x Barred Rock 9............ 116 114 25 31 22 27 
Barred Rock ¢ x Barred Rock 9 ...... 506 | 548 90 Bile sist 15 
Cormishy gj X|Cormish) 9 on... -as.ens star 51 56 20 13 | 39 23 


The great reduction of mortality, especially among the Ply- 
mouth Rocks, is apparent. More than a half of the total mor- 
tality of the whole season among Plymouth Rock chicks resulted 
from this one hatch. 

6. Taking the corrected figures of Table 9 as a basis it 
appears to be the case (a) that hybrid chicks from Cor- 
nish. eggs (mating B. P.R. @ x C.I.G. 9) showed about the 
same percentage mortality as pure Cornish chicks; and (b) that 
hybrid chicks from Barred Rock eggs (mating C.I.G. ¢ x 
5. P. R. 2) showed about the same percentage mortality as pure 
Barred Rock chicks; and (c) that the mortality of all chicks 
whether from hybrid or pure Cornish eggs was greater than 
that of all chicks of corresponding matings from Barred Rock 
eggs. The uncorrected figures of Tables 7 and 8 show the 
same general trend, though with some differences in detail as 
is to be expected. 
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WINTER EGG PRODUCTION IN THE HYBRID AND PURE BRED 
PULLETS. 


The egg production of these hybrid birds in comparison with 
the pure bred stock is a matter of a great deal of interest. The 
two breeds crossed differ very markedly in their innate pro- 
ductive capacities. One has good egg production and the other 
poor egg production as definite and fixed breed characters. In 
the hybrids is afforded an opportunity to test the question of 
whether egg production is inherited as a definitely segregable 
character. To settle this question is a very important matter 
in connection with the whole problem of breeding for egg pro- 
duction. 

In order to get results which shall be in any way reliable in 
a study of this kind certain conditions have been found in the 
long experience at this Station in the study of egg production 
tc be of fundamental significance. ‘The most important of these 
ines 


(1) A relatively large number of birds must be trap nested 
to secure reliable results. Comparisons of egg production based 
on returns from 5 to 1o birds can only lead to indefinite and 
uncertain results. Egg production is a character which shows 
wide fluctuating variability. This condition demands reason- 
ably large numbers of birds, in order to determine the variation 
constants. 

(2) The material must be biologically homogeneous. Lump- 
ing together the egg production of several small flocks may give 
entirely fallacious results. 

(3) Environmental conditions must be the same for all birds 
and average age must be the same. 

(4) To get reliable results regarding the inheritance of pro- 
ductivity, experience here has shown most clearly that the envi- 
ronmental conditions (housing, feed, management, etc.) must 
be favorable to good egg production. In other words, some- 
thing more than simple uniformity of environment is demanded 
to get reliable results. Only under favorable conditions can 
the birds bring to full expression their innate laying capacities, 
whatever they may be. Under unfavorable conditions the inter- 
pretation of results must always be uncertain, because it is im- 
possible to say how far an observed result is due to innate and 
how far to environmental factors. In this same connection it 
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is of the highest importance to have as a control a flock of birds 
whose production over a long pefiod of time and under different 
circumstances is known. ‘The 11 years continuous trap nest 
records which we have here for the Barred Rock birds is a very 
important help in work like the present. 

(5) The egg production of the winter period (November 
t to March r) of the laying year, furnishes practically the only 
data of any use in discussing the problem of the inher- 
itance of production. This period represents a natural unit in 
the reproductive cycle in the bird’s life. Practically nothing is 
to be gained by studying the production of other periods of the 
laying year, so far at least as problems of inheritance and breed- 
ing of egg productivity are concerned.* The only exception to 
this statement is with regard to the fall (September 1 to No- 
vember 1) production of the pullet year. This is, in the laying 
cycle, a kind of “pre-winter” period. Its production is an arti- 
ficial result of breeding and domestication in the same way that 
the winter production is. 

The raw data for the winter egg production of the different 
hybrids and pure bred birds are given in Table 10. ‘This table 
shows the frequency distributions of egg production. 


*Cf. for discussion of this matter, Pearl, R., and Surface, F. M. A 
Biometrical Study of Egg Production in the Domestic Fowl. II. The 
Seasonal Distribution of Egg Production. U. S. Dept. Agr. Bur. of 
Anim. Indus. Bulletin 110, Part II. In press. 
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ARIE TO! 


Frequency Distribution of Winter (Nov. 1-Mar. 1) Egg Pro- 
duction for Pullets Hatched in 1909. 


NUMBER OF BIRDS LAYING THE SPECIFIED 
NUMBER OF HGGs. 
* ; Wo. 
Ko) Or %DO+ 

EaGs LAID IN THE WINTER a4 ve a4 4 woo 4 oo 

ee wee | eS) | eS | eee cee 

GAS | GeeIGae I eaeer) sas 

AAO AOM pe yaay=a) ZOOS AOS 
OOO icse sob da BORO TS Ronee mo concen 3 | 12 om || 4 5 
SERIO WSOP years onee vey user fae Ae apaicente 2 5 6 5 4 
IO) ss uuanlnad Men eonenn Aenea onan ate 2 6 14 4 1 
OST Oy A ae er rats gterents ates Renan 2 8 7 1 il 
Le TAN OMAN Resa NN a LAN ie ey 2 8 Tee 2 2 
TSG Ol, aN Gaeta ane Annem an ya 2 7 9 - 1 
S220). aaa aE ean GO CIaR EE Ce A | 2 13 2 1 
BILOBY Cini cd Son nay enya dno Wedan Buea 3 4 21 = 2 
LNG) OL Se ab Nae ame eren oR aatameet > 4 13 = 1 
DT AOONO Rae Ra see Noe Me Ncatt nat cnemeee nee 1 6 29 = 5 
SQERO AO te ema mE ON aoe Hoe eal 2 = 22 = = 
SBEBIG) Jus codon cea snore SeERMEBEGU ESS 3 3 17 = 1 
BIB Clana deka bie Coa ers aeten Geman 2 = 16 1 il 
BNO hort ane ciuedaeae Game geeoemtote 4 - 14 = | = 
AD TAAUO Pagosa Mae erate ae cen ate 1 | 3 16 = | - 
AB LATHO INCOM tye neh ntcy is Goma gummi ens 1 4 12 = = 
AS “BOOMS Shere Nn Ae Tenrs era me ni cules wi ee | 1 17 = my 
BILE BUG Ei aman rar ante en rars es 1 | = 16 = = 
SU EGA eben gen do adasancaneaadeds All = Sa 7 = 
BPD ORO ny es ee ie ater oe Neen 3 | 1 rye] - - 
GOLGQEO NA EN A Das ne no a  EanNeraeeee: = 1 7 = = 
GES Gite Cerne aba NE ata mre = 1 5 - - 
GE=68 AO a era ee aia Dee even 1 = 2 = - 
GIOTTO WG se iae sini Utell Reena S| = 1 - | - 
TOTAL OI NA WNL eet ol ate a a 1 2S ie 
PETIT O Uae ah er Tete aa es Nemayaeitel ve a al - - - | - 
TORSO ME Rua UNa US SMmNe a Spates ate ae - - - - 
UEC EIA TE MN aa EID. USMRtaiie ata = | - 1 - ES 

Totals ee eee nh acer 44 76 295 19 25 
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The constants of variation calculated from these data are 
given in Table 11. 
EAB IE Tt 


Constants of Variation in Egg Production in Hybrid and Pure 
Bred Pullets. 


Standard (Coefficient of 


MATING. j Mean. deviation. | variation. 
Barred Rock g x Cornish’? .... 52. .5.2.60o se. 30.55 + 1.90 | 18.72 + 1.35 | 61.29+ 5.83 
Cormishy) x Barred Rock Qo sen. ceeene eae 19.07 + 1.23 | 15.83 + 0.87 | 83.05 + 7.01 
Barred Rock ¢ x Barred Rock 9° .............. | 32.09 + 0.70 | 17.74 + 0.49 | 55.28 + 1.93 
Carmishieiex COLMISH OP L909 wer ciecnies aticieie> 9.08 + 1.33 | 8.62 40.94 | 94.91 + 7.38 
Corish ¢@ x Cornish 9 1908 ...................- 15.66 + 1.59 | 11.77 41.12 | 75.18 + 10.47 


From these tables the following points are to be noted: 

1. There is a very marked difference between the pullets of 
the two pure breeds in winter egg production in the present 
year. This difference is greater in I909-10 than in 1908-09 
(Cf. table 2, page 85). The chief reason is that in 1908 there 
were a few exceptionally high winter layers, for that breed, 
among the Cornish. The 1909-10 winter production average 
for the Cornish probably represents nearer the true breed aver- 
age than the 1908-09. Furthermore the Barred Rocks at the 
Station were in 1907, when the present writers began breeding 
them, in very poor condition as regards egg production, owing 
to a variety of circumstances not necessary to discuss here. In 
1908-09, while there was an improvement of about 7 eggs in 
the average winter production over 1907, they were still con- 
siderably below the normal average winter production of the 
strain. This normal average winter (November 1-March 1) 
production, determined from 8 consecutive years of trapnesting, 
is for the Station Barred Rock stock 36 eggs. In 1909-10 the 
winter production of the Barred Rocks is approaching this 
average reasonably closely. 

2. Since all birds were kept under the same environmental 
conditions as to housing, feed, management, etc., and all these 
conditions were favorable to good egg production, the differ- 
ences in the winter production in 1909-10 between pure Barred 
Rocks and pure Cornish are to be considered as innate, breed 


104 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


differences. ‘These differences consist of (a) a markedly lower 
mean winter production in the Cornish than in the Barred 
Rocks and (b) a markedly greater relative variability as meas- 
ured by the coefficient of variation in winter egg production in 
the Cornish. 

3. The hybrid pullets are seen to fall into two distinct classes 
in respect to egg production. ‘The barred hybrid pullets coming 
from the mating Barred Rock ¢ x Cornish 9 are good winter 
layers, having about the same mean production as the pure 
Barred Rocks. The black hybrids, on the other hand, which 
come from the mating Cornish ¢ x Barred Rock @ are relatively 
poor layers, with a mean winter production more than 11 eggs 
lower than that of the barred hybrids. In other words, the 
hybrid pullets whose mothers were good layers are themselves 
poor layers, while those whose mothers were poor layers are 
themselves good layers. Could any more striking evidence be 
adduced to show that the egg record of the mother, in and of 
itself alone, is a poor indication of what her daughter is likely 
to lay? Furthermore, the barred hybrids show about the same 
degree of relative variability in egg production as the pure 
Barred Rocks, whereas the black hybrids show a much higher 
relative variability, comparable with that of the Cornish. 

These results stated under paragraph 3 are very clear cut and 
definite, as a study of tables 10 and 11 will demonstrate. 
They are of much interest, both theoretical and practical. 
They show that winter egg producing ability is inherited in 
these hybrids in a manner essentially like that in which the 
barred plumage pattern is inherited, as described above (pp. 
87-89). The behavior of egg productivity in these hybrids is 
precisely of the kind we should expect to get if it were a “unit 
character” (1.e., a definitely segregable character) in the Men- 
delian sense. The facts in hand suggest, though of course they 
do not prove, that egg productivity is inherited in a sex limited 
manner, as is barring and shank color (cf. pp. 87 and 107). 

The results respecting egg production in these hybrids sug- 
gest the Mendelian interpretation given below. Before detail- 
ing this particular interpretation it is desired’to set forth our 
position regarding such interpretations in general. It is our 
opinion, subject of course to modification in the light of com- 
pelling facts if such appear, that the purely morphological con- 
ception of inheritance which is implied in much of Weisman- 
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nian and Mendelian theory rests on a very, very slight founda- 
tion of objective evidence in the first place, and in the second 
place has an exceedingly pernicious tendency to obscure or 
belittle the importance of the fact that inheritance is primarily 
and fundamentally a physiological process. In regard to this 
matter we are in entire accord with the general viewpoint re- 
specting development and inheritance recently so distinctly and 
forcibly set forth by Lillie* and Riddle.** 

The hypothesis here developed is made for strictly utilitarian 
purposes, and without any theoretical implication whatever as to 
the mechamsm by which the results symbolized are physiologi- 
cally brought about. Indeed these “gametic” formule are 
looked upon by the writers as simply formulz of symbolic logic. 
They lead to certain expectations for each generation. Are 
these expectations fulfilled? If so, the formule have served 
the highly useful and scientific purpose of having predicted the 
future course of natural events, and may be used in the future 
to do the same thing again. If they are successful in these 
predictions there must exist a biological reason why this is so. 
To determine this reason is a problem for experimental inves- 
tigation. 

Let us consider the three characters (a) barred color pattern, 
(b) sex and (c) winter laying capacity, denoting the condition 
of the organism with reference to these characters by the fol- 
lowing scheme. 

B = barred color pattern pres- b = barred pattern absent, i. e., 


ent. a non-barred bird. 

F = female sex. f = male sex. 

L = Good winter egg produc- / = very poor winter egg pro- 
tion. } duction. 


Then assume that the breeds crossed in these experiments are 
constituted as follows with reference to these three characters. 
BfL.BfL = Barred Rock $—a barred bird carrying good lay- 

ing qualities, homozygous with 
reference to all three charac- 
ters. 


*Lillie, F. R. The Theory of Individual Development. Pop. Sci. 
Monthly. Sept. 1909, pp. 239-252. 

**Riddle, O. Our Knowledge of Malanin Color Formation and its 
Bearing on the Mendelian Description of Heredity. Biol. Bulletin, Vol. 
XVI, pp. 316-351, 1900. 
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BfL, . bFl = Barred Rock 9—a barred bird carrying good lay- 
ing qualities, but heterozygous 
with reference to all three char- 
acters, and with good laying 
associated gametically (or re- 
productively if one prefers) 
with the barred pattern. 

bfl .bfl = Cornish ¢—a non-barred bird, carrying poor laying 

qualities, and homozygous in regard to 
all characters 

bFl. bff = Cornish Q—a non-barred bird, carrying poor laying 

qualities, and homozygous in regard to 
barring and egg production, heterozy- 
gous in respect to sex. 

We have then for the first cross of a Barred Rock ¢ with 

Cornish Indian 9 the following expectation : 


Bil Bil xbHl Mot) — pipe oi — barnedi males binds siaetenouye 
gous in respect to all char- 
ACICHSeXCEp Ly Sexe 
+ BfL.bFl=barred females which are 
good layers. This is, as a 
matter of fact, what we get 
experimentally. 
For the reciprocal cross we have: 


bfl. bflx BFL .bFl = bfl . BFL = male birds precisely like those. 


from the other cross. This is 
what is obtained experiment- 
ally, at least so far as external 
characters are concerned. 

+ bfl .bFl=non-barred females which are 
poor layers. This is what is 
obtained experimentally. 


So far as the F, generation is concerned the above symbolic 
development and the experimental facts are in entire accord. 
The interesting and important point now is: will the expecta- 
tions deduced from the continued development of the symbolic 
theory for the F, generation be experimentally realized? The 
answer to this question we hope to be able to report a year 
from this time. 
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INHERITANCE OF SHANK COLOR. 


The shank color of these hybrids furnishes another instance 
of sex-limited inheritance, such as has already been described 
for plumage color (cf. pp. 87-89 supra). The evidence for a 
sex-determined segregation of characters in the F, generation 
is just as definite and convincing in the case of shank color as 
it has been in plumage color. It has already been suggested 
by Bateson (Joc. cit.) that shank color in fowls in general shows 
a tendency towards sex limitation in its inheritance. Thus he 
says (loc. cit. p. 186): “From many signs we know that there 
exists some complex relation between the colour of the shanks 
in fowls generally, and sexual differentiation. Some years ago 
we described a case of this kind in which the Indian Game @ 
x White Leghorn ¢ always gave F, yellow-shanked like both 
the parent breeds. But White Leghorn 9 x Indian Game ¢ 
gave cocks yellow-shanked like the parents, while the hens 
came with a good deal of pigment in the shanks ranging to 
nearly a full black. 

Another case illustrating this relationship between sex and 
shank-colour is to be seen in the newly made breed called Black 
Leghorn. According to the fanciers’ ideal both sexes should 
have full yellow shanks. There is no difficulty in getting this 
quality in the cocks, but hitherto clear yellow-shanked hens 
have been very rare, and the same difficulty is encountered in 
breeding Black Wyandottes.”’ 

As is indicated in Table 2 (page 85) both Cornish Indian 
Game and Barred Plymouth Rock are yellow-shanked breeds. 
The facts as to the distribution of shank color in the F, hybrids 
are shown in the following table. 


TABLE 12. 


Showing the Shank Color of F, Hybrids. 


{ 


MATING. Shanks of males. Shanks of females. 
BarreduRock Gx Commish) Ol ios. se ecseucne ces | MOO Ws. static sions ccsis Yellow. 
Cornish ¢ Barred Rock 9 ................000: [WeMellOWae scenes sc Black. 


The data are seen to parallel exactly those for the inheritance 
of barring. In the mating in one direction all the offspring 
are yellow-shanked, whereas in the reciprocal cross the males 
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come yellow-shanked and the females black-shanked. The 
females which have the black shanks are the birds which are 
solid black in plumage color (cf. p. 88). 

There is, as would be expected, some variation in the inten- 
sity of the black pigmentatioin of the shanks in these hybrids. 
The color ranges from a very dark bottle green in some cases 
where the normal yellow is mixed with a relatively small 
amount of black pigment to an intense coal black in other speci- 
mens. In no single specimen would there be any question 
about classifying the bird as black-shanked. The shanks are 
evenly pigmented with the black pigment, and it is sufficient in. 
amount to give them in superficial examination always a black 
coloration. Spots of black pigment occur more or less fre- 
quently on the shanks of the normally yellow-shanked breeds 
like Barred Rock and Cornish Indian Game. The black color- 
ation of the shanks of these hybrids, however, is of a totally 
different order. As has been said the pigmentation in the hy- 
brid is evenly distributed over the whole shank. 

The coloration of the beak is apparently correlated with the 
coloration of the shanks. A table exactly like that given above 
for the inheritance of shank color in the F, generation could 
also be made out for the inheritance of beak color. It appears 
to be the case that these two portions of the body are corre- 
lated quite perfectly with respect to their coloration. 


THE DOWN COLOR OF THE HYBRID CHICKS. 


As indicated in Table 2 (page 85) the first chick down is 
normally quite differently colored in the two breeds which were 
used in these hybridization experiments. The normal down 
color of the Plymouth Rock chick when just hatched is a dark 
gray to black with creamery white markings, the belly always 
being white. The Cornish Indian Game chicks have a beau- 
tiful cream colored down with a distinct mahogany or brown 
pattern on the back. The main feature of this pattern con- 
sists of two longitudinal stripes. In the first hybrid genera- 
tion resulting from crossing these two breeds the down color 
of the great majority of chicks is uniformly black. The color 
is a more intense black than that seen in the Plymouth Rock 
chicks. ‘There is ordinarily no white down whatever on these 
hybrid chicks. There may, however, be an occasional indi- 


ia ele gee ee ee a 
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vidual varying from the pure and uniform black slightly. One 
hybrid chick showed to some extent the Game down pattern. 
A little of the down, particularly in the head region, is in some 
individual hybrids a very dark red.. So far as our observa- 
tions extend the down color of the chicks is the same regardless 
of the direction of the cross. The just hatched chicks are not 
distinguishable in the cross and its reciprocal. The distinction 
in plumage color between the pullets of the two crosses does 
not appear until after the birds are feathered out. 

If one were anxious to put these results into strictly Men- 
delian terminology, it might perhaps be said that the Barred 
Rock chick down condition is dominant over the condition of 
the down in the Cornish Indian Game. This, however, does 
not give a fair representation of the actual facts. These facts 
are, as has been indicated above, that the hybrid chicks are 
different in appearance when just hatched from either pure 
Plymouth Rock or pure Cornish Indian chicks. They do not 
show the down pattern of either breed and furthermore their 
degree of pigmentation is more intense than that of either 
breed. In a mixed lot of chickens consisting of pure Barred 
Rocks and hybrids there is never any difficulty on the part of 
an experienced person in picking out at once the hybrid chicks 


-frim the Barred Rocks. In other words, here just as in so 


many other cases, the heterozygotes are recognizable as such 
by their somatic characteristics., 


THE INHERITANCE OF COMB FORM. 


In the hybrids here discussed we have the results of crossing 
two distinct comb types, as already indicated in Table 2. The 
Barred Plymouth Rocks have a typical single comb and the 
Cornish Indian Games have a typical pea comb. With the 
rediscovery of Mendel’s law of inheritance in 1900 one of the 
first characters to receive investigation was the comb form of 
domestic fowls. The cross between single and pea comb has 
been studied by several investigators in the hybrids between a 
number of different breeds of poultry. In his latest work on 
the subject, Bateson (Joc. cit. p. 62) has the following to say 
regarding the inheritance in this cross of single by pea: ‘‘The 
I", from pea by single is pea, that character manifesting a defi- 
nite dominance. The heterozygous pea combs are generally 
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higher than the pure pea and may usually, though not always, 
be distinguished from them. Sometimes the heterozygous pea 
comb is so large and has the ridges so ill-defined that it ap- 
proaches the single type, but combs which cannot at once be 
referred to one class or the other are extremely rare. The 
distinction is especially sharp in the case of newly hatched 
chicks, becoming somewhat less marked with later development. 
F, from this cross is of the usual form, three pea: one single.” 

While, in a general way, the present investigation may be 
said to confirm the above statement, yet such a statement does 
not appear to us to give an entirely adequate view of the facts. 


In the first place, so far at least as the experimental work at 
this Station is concerned, involving as it has excellent breeding 
stock on beth sides, the definiteness of the dominance of pea 
over single comb in the first generation hybrids does not im- 
press one. On the contrary there can be no doubt that if a 
competent poultryman, thoroughly acquainted with the fancy 
points of poultry, were to go through a large flock of these 
hybrids as they run on the range he would say that the cross 
of pea by single, at least as represented with Cornish Indian 
Games and Barred Plymouth Rocks, results in giving every 
intermediate condition of comb between perfect pea and perfect 
single. The number of pea combs obtained in these hybrids 
which were perfect from the fanciers’ standpoint was exceed- 
ingly small. Unfortunately it is not possible to measure or 
to define very precisely the characteristics of these intermediate 
combs. In taking notes on the birds on the range the only. 
record regarding combs which it was practically feasible to 
take was that they were either single, intermediate or pea. The 
attempt was made in every case to indicate in the record 
whether an intermediate comb was nearer to the single or to 
the pea type. 


The essential results regarding comb inheritance as they 
appear from the present work may best be set forth as follows: 

1. The number of perfect or approximately perfect pea 
combs, considered from the show-room or fancier’s standpoint, 
which are obtained in these hybrids differs according to the 
direction of the cross. In the mating Cornish ¢ x Barred 
Plymouth Rock 2 a much larger number of relatively good 
pea combs was obtained than in the reciprocal cross. ‘This was 
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true for both of the Cornish Indian males which were used in 
these breeding experiments. It was also true regardless of 
the females. That is to say, some good pea combs, from the 
show-room standpoint, were obtained from practically all of 
the Barred. Rock females. 


2. The quality from the fancier’s standpoint, of the pea 
comb obtained in the hybrids, depends in some degree on the 
character of the individual birds used. While, as has already 
been said, nearly every family of the cross in one direction will 
yield some individuals with relatively good pea combs, yet it 
is also a fact that the proportion of relatively good pea combs 
is very much higher in some families than in others. In cer- 
tain of the matings all of the intermediate combs are very close 
to the perfect pea type, whereas in other individual families all 
of the intermediate combs are much closer to the single comb 
type. This factor of the individuality of the specimens bred 
in the determination of the precise condition of bodily charac- 
ters displayed by the hybrids has been very little taken into 
account in Mendelian work so far done with poultry. That it 
is really a very important factor no one who has had experi- 
ence in the practical breeding of fancy poultry has any doubt 
whatever. 


3. The range of variation from absolutely perfect single 
combs, on the one. hand, to perfect pea combs, on the other 
hand, is filled without break or gap by small intermediate 
gradations in comb condition in these hybrids. The occurrence 
of perfect single combs in the F, generation from a cross of 
pea by single came as a surprise. There can be no doubt, 
however, of the objective fact. Such combs occur much more 
frequently in the mating Barred Plymouth Rock ¢ x Cornish 
Indian Game @ than in the reciprocal cross. 


The thought is, of course, at once suggested that the reason 
for the occurrence of these single combs was that we were 
dealing with a heterozygous individual bearing a pea comb in 
the original supposedly pure stock. As a matter of fact only 
one of the hybrid families from which single-combed birds 
were obtained shows that it is probably of this character. When 
homozygous single comb is crossed with heterozygous pea comb 
the expectation is that half of the progeny will bear pea combs 
and half will bear single combs. In the one family where we 


£12 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


were apparently dealing with a heterozygote individual in re- 
yard to comb the figures were as follows:—Mating 426 pro- 
duced 11 adult offspring distributed as to comb condition as 
follows: Males, 2 perfect single, 2 intermediate, 1 perfect pea; 
females, 3 perfect single, 2 intermediate and 1 pea. Putting 
the intermediate and pea together as showing he pea charac- 
teristic in some degree, we have for the total 5 perfect singles 
and 5 peas or intermediate peas produced in this family. This 
is in exact accord with Mendelian expectation on the suppo- 
sition that in this family we are dealing with a heterozygous 
_ Cornish Indian Game female as the mother. Whether this is 
the true explanation of the occurrence of single combs in this 
family is not, of course, absolutely certain. 

The character of the single combs obtained in this family is 
shown in Fig. 70. 


Fig. 79. Photograph of head of hybrid o showing perfect single comb. 


The explanation of the occurrence of single combs through 
a heterozygous condition of one parent by no means holds for 
all matings where such combs were obtained. In the other 
matings producing single combs besides 426 there would usu- 
ally be only one or two single-combed birds out of a family of 
IG to 20 peas or intermediates. 

4. Detailed data regarding the condition of the comb in 
these hybrids may next be considered. From the three matings, 
420, 422, and 587, there was obtained one perfect single-combed 
offspring in each case. All of the other offspring of these 
matings had either perfect or intermediate pea combs. From 
matings 419, 421, 424, 428, 420, 443, 445, 461 and 580, there 
were recorded one or more combs in each case as “nearly 
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single” or “thickened single” or “single in front and thickened 
behind.” In all of these cases the remaining chickens in the 
same families had either perfect or intermediate pea combs, 
distinctly bearing in each case the pea characteristics. The 
total number of offspring in each of these cases may be obtained 
from Tables 4 and 5 (pages g1-92). All combs recorded as 
“thickened single’ or “almost single’ bore no trace whatever of 
definite lateral ridges such as are characteristic of a pea comb. 
These combs were single in the important respect that they 
lacked those parts which make a comb pea. They were not 
perfect single combs, however, from the fancier’s standpoint. 
They were in almost every case too thick to be recorded as 
perfect single combs. 

5. It is not intended to convey the idea in what has been 
said above regarding comb inheritance in these hybrids that 
the hybrid individuals bearing intermediate or single combs 
will not behave in subsequent breeding essentially like those 
having more perfect pea combs. This is a matter only to be 
settled by experimental investigation. The points which it is 
desired to bring out, with as much emphasis as possible, are 
(a) that there is no definite and perfect dominance of pea over 
single comb in these F, hybrids; but, (b) that, on the contrary, 
the F', birds, which are heterozygotes, show objectively in regard 
tc comb form a perfectly graded series of comb types, ranging 
from the perfect single to the perfect pea condition. These 
tacts, however, relate only to the somatic condition of the hy- 
brids. All evidence obtained from the experimental study of 
inheritance during recent years agrees in indicating that the 
particular somatic condition of a character is an exceedingly 
unreliable criterion of the probable behavior in breeding of the 
individual organism with reference to that character. There 
is every reason to suppose that this is true with reference to 
comb inheritance. 

6. It is evident that the facts set forth in this section lend 
themselves very readily to interpretation according to the prin- 
ciple of the imperfection of dominance, lately so fully devel- 
oped by Davenport* to account for the inheritance of a number 


*Davenport, C. B. Inheritance of Characteristics in Domestic Fowl. 
Carnegie Inst. of Washington. Publ. No. 121, pp. iii -+ 100. 12 plates, 
IQI0. 
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of characteristics in poultry. We have not as yet, however, 
been able to convince ourselves that any real gain is made by 
such interpretation. We prefer rather to await the collection 
of a larger bulk of facts before attempting any physiological 
interpretation of them. 


INHERITANCE OF SHAPE OF BODY. 


As has been pointed out above in the general descriptions of 
the two breeds crossed in these experiments, there is a wide 
distinction between them in regard to shape of body and char- 
acteristic carriage. The Plymouth Rock is typical of the Amer- 
ican class of birds, whereas the Cornish Indian has a typical 
game shape, with the characteristic uprightness of carriage in 
the males that is associated with game breeds. In the hybrids 
we note the following facts in regard to the inheritance of this 
character, shape of body. The inheritance here is again defi- 
nitely related to sex. 

1. The male hybrids, regardless of the direction of the cross, 
are all alike in possessing the characteristic shape of the Cor- 
nish Indian Game. ‘They show no trace of the shape of body 
or carriage which is characteristic of the Barred Plymouth Rock 
males. 

2. The female hybrids, on the other hand, are not so dis- 
tinctly game-like in their characteristics. On the contrary, 
there appears here to be an intermediate condition between 
what is normally found in the two pure breeds. The hybrid: 
pullets are distinctly intermediate in respect to shape of body. 

3. There appears also to be some difference here in the result 
according to the direction in which the cross is made. The 
barred hybrid pullets as a class conform somewhat more closely 
to the shape of a pure Barred Plymouth Rock female than do 
the black hybrids. The black hybrid pullets are nearer to the 
Game standard of body shape. 


SUMMARY. 


Certain results in the first hybrid generation of reciprocally 
crossing Barred Plymouth Rocks and Cornish Indian Games 
are discussed. At the outstart the characteristics of these two. 
breeds are described. The following points regarding the hy- 
brids are noted :— 
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1. The barred color pattern is found to be inherited in a 
sex-limited fashion, equivalent to a phenomenon of segrega- 
tion in the F, generation. 

2. The percentage fertility of eggs is found to be much 
aigher when the cross is made in one direction (B.P.R. g x 
C.I.G. 9) than in the reciprocal. 

3. The hatching quality of the fertile eggs is not found to 
be greatly different in the cross and its reciprocal. In both 
cases, however, the hybrid matings gave a much higher average 
percentage of fertile eggs hatched than did the pure matings. 

4. Study of the sex ratios indicates that proportionally more 
males were produced among the hybrid chicks than among those 
from pure matings. The difference in the sex ratios cannot, 
however, be regarded as significant in comparison with their 
probable errors. 

5. The mortality records show that the percentage mortal- 
ity of hybrid chicks from Cornish mothers was about the same 
as that of pure Cornish chicks. Similarly the percentage mor- 
tality of hybrid chicks from Barred Rock mothers was about 
the same as that of pure Barred Rock chicks. The percentage 
mortality of all chicks whether hybrid or pure from Cornish 
mothers was somewhat greater than that of all chicks of corre- 
sponding matings from Barred Rock mothers. 

6. The hybrid pullets fall into two distinct classes in regard 
to winter egg production according to the direction of the cross. 
Hybrid pullets from Game mothers are relatively good layers. 
Whereas hybrid pullets from Barred Rock mothers are rela- 
tively poor layers. A Mendelian discussion of this result is 
given. 

7. Shank and beak color are shown to be inherited in a sex- 
limited fashion as is the barred color pattern. 

8. The down color of the chicks is different in the F, 
hybrids from what it is in either of the pure breeds crossed. 

9g. Dominance of pea comb over single is found to be far 
from perfect. The hybrids show a perfectly graded series of 
comb types ranging from the perfect single to the perfect pea . 
condition. 

10. In shape of body the hybrid males are essentially like 
the pure Cornish Indian Game males. The hybrid females are 
intermediate in shape of body between the females of the two 
pure breeds crossed. 
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‘TECHNICAL STUDIES ON PouLtTRy ALREADY PUBLISHED. 


A considerable portion of the more technical scientific work 
of the department of biology of the Station, which has in 
charge the work with poultry, is published in current biological 
journals, not readily accessible to the agricultural public. It 
is the purpose of the present section of this bulletin to give 
briefly the essential points brought out in certain of these tech- 
nical studies which have been published during the past year. 


SELECTION INDEX NUMBERS IN POULTRY BREEDING.* 


It is an obvious fact that a breeder practically never wishes 
to improve only one single characteristic of the plant or animal 
which he is breeding. What is usually desired is to improve 
several characteristics at the same time. Thus, with dairy 
cattle, while the main object in breeding is to increase the 
amount and quality of the milk, other things such as constitu- 
tional vigor, breeding capacity and the like cannot be lost sight 
of in making the selections of breeding stock. Or in corn 
breeding, to take an illustration from the plant side, while one 
may be desirous of increasing the protein content of corn, in 
breeding for it he must always keep in mind the conformation 
of the ear, size of ear, yield and a whole series of other char- 
acteristics. | 

One of the special objects of the poultry breeding work at 
the Station is to learn how to fix superior egg production in a 
strain by breeding. In any poultry breeding, whatever may be 
the special object of the breeder, a fundamentally desirable 
thing is reproductive or breeding capacity in the birds. A 
“200-ege” hen is of very little value as a breeder if she is not 
able to produce when mated with a good male bird a fair per- 
centage of chickens which will live. 


It is very generally stated by practical poultrymen that the 
point on which it is most often decided whether a given com- 
mercial venture in the poultry business shall succeed or fail is 
the expense involved in the hatching and rearing of the chick- 
ens. The female that will produce eggs which will yield a 


*This section is an abstract of a portion of the following paper by R. 
Pearl and F. M. Surface: ‘Selection Index Numbers and their Use in 
Breeding.” American Naturalist, Vol. XLIII, No. 511, pp. 385-400, 1900. 
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high proportion of chickens from the eggs set, and whose 
chickens live through to marketable age, is an extremely de- 
sirable bird from a practical standpoint. 

The fundamental selection index which we have chosen for 
poultry relates primarily to the breeding capacity of the female. 
The value of this index for a particular bird can only be deter- 
mined after her breeding capacity has been tested. This poul- 
try selection index comes into application in deciding which of 
the pullets that have been tested as breeders in their pullet year 
shall be kept over to be used as breeders in their second year 
of life. 

The formula which has been provisionally adopted in our 
work as a fundamental poultry selection index is as follows: 


Bu Gest Ds) 
I, = —————_ 
Cae iste 
The following scheme shows the meaning of the letters in 
the formula: 


I, = general or fundamental poultry selection index for an 
individual bird. 


a = percentage of this bird’s eggs which hatched. 


b= percentage of eggs actually laid by this bird to the total 
number it was possible for her to lay between February 
I and June I (1. e., the breeding season) of the year for 
which the index is calculated. 


ct = percentage of this bird’s eggs which were infertile. 
d = percentage of chicks hatched from this bird’s eggs which 
died within three weeks from the date of hatching. 


A brief discussion will make clear the reasons why these par- 
ticular variables are chosen for the index and are arranged in 
the formula in the manner that they are. A bird’s value as a 
breeder increases as the percentage of her fertile eggs which 
hatch increases. Therefore a should go into the numerator of 
the index fraction. Similarly a bird’s value increases as a 
breeder in proportion to her egg production in the breeding 
season. A bird which produces few eggs during the breeding 
season (whatever she may have done before) ipso facto can not 
produce many chickens. Instead of using the actual egg pro- 
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duction in the index the relative or percentage production is 
used, for reasons which have been discussed in a previous pub- 
lication by the present writers.* 

Now in distinction to the factors so far discussed it is clear 
that a hen’s value as a breeder decreases as the number of infer- 
tile eggs which she produces in a given time increases. To put 
this factor into the breeding index is, of course, equivalent to 
asserting that the hen plays at least an equal part with the cock 
in determining fertility. This is undoubtedly the case, for 
which detailed evidence has been presented elsewhere.** Since 
relatively poor fertility of the eggs is an undesirable character- 
istic c is put in the denominator of the index fraction. This 
case is the same in regard to d. If the chicks produced by a 
particular bird are weak and die early when given the same 
treatment as that under which other chicks thrive, it is an indi- 
cation that that particular bird is not desirable as a breeder. 


Summarizing, we believe the poultry selection index de- 
scribed, or some modification of it to suit particular needs, to 
be a useful aid in practical breeding operations with poultry. 
It measures in an exact and impartial manner the performance 
of a bird as a breeder in any given season. On the basis of the 
knowledge so gained the breeder can select birds which are to 
be retained for further breeding. It substitutes an exact and 
impartial measure, in the place of a rough, general impression 
of the relative effect of several variables. 


The purpose of the paper here abstracted was to call the 


attention of those interested in breeding operations to the use- 


fulness of what we have called “selection index numbers” in 
such work. The idea of such index numbers is to combine in 
a single numerical expression the values of a series of variable 
characters with regard to all of which the breeder wishes to 
practice selection at the same time. The analytical expression 
of this idea is discussed in the original paper and its adapta- 
bility and usefulness are illustrated by examples drawn from 
poultry and maize breeding. It is shown that selection index 
numbers form a valuable adjunct to the score card in stock 
judging. 


*Cf Me. Agric. Expt. Station, Bulletin No. 165, pp. 46-48. 
*Me. Agr. Expt. Station, Bulletin 168. 
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POULTRY ABNORMALITIES. 

During the past year two papers* dealing with abnormalities 
of poultry have been published. One of these deals with a case 
of hermaphroditism and the other with an abnormal egg. The 
purpose of studying such abnormalities as these is to gain light 
from them in an indirect way on the normal physiology of egg 
production. An abnormal specimen is, in a sense, the result 
of an experiment performed by nature. From such specimens 
facts of great importance for the interpretation of normal pro- 
cesses may often be learned. 

The hermaphrodite specimen may be first considered. From 
a chick hatched in the spring of 1907, at the Maine Agricultural 
Experiment Station, there developed the bird which forms the 
subject of this abstract. This bird was a Barred Plymouth 
Rock and when adult presented externally the general appear-~ 
ance of a normal hen of this variety, so far as the characters 
body form and plumage color were concerned (cf. Fig. 81). 
As the photograph in Fig. 81 shows, however, the head and 
neck resembled these parts in a cockerel. This resemblance was 
especially remarkable in respect to the size and shape of the 
comb and wattles. The comb was obviously much larger. than 
the comb of a normal Barred Plymouth Rock hen and looked 
exactly like the comb of a male bird. This was also true of 
the wattles. 

The dimensions* of the comb of this bird were as follows: 


PECTIC, . Meee were eT tte tek ee hei 88.4. mm. 
(CallieblieticGh | Neielitt gop tomete eo oeoor 25.1 mm. 
INICIO enemies aie sech Ss ae et 22.2) Ci: 


For normal adult Barred Plymouth Rock females the follow- 
ing average values for comb size have been found: ** 


JWI SE uia Ikes a esto ds Noy Cees eee 50.80 + .56 mm. 
Mean calculated height ...... LOl5 7-23) Minh 
IWieaMibaecla eerie ques wri so eets eS) i 7 aciide 


*These papers are (1) Studies on the Physiology of Reproduction in 
the Domestic Fowl. III. A Case of Incomplete Hermaphroditism. 
Biol. Bulletin, Vol. XVII, pp. 271-286, 1909. (By R. Pearl and Maynie 
R. Curtis). (2) A Triple Yolked Egg. Zool. Anzeiger, 1910. (In 
press) (By R. Pearl): 

*Made in accordance with the methods described by R. and M. D. 
Pearl in a paper “Data on Variation in the Comb of the Domestic Fowl,” 
Biometrika, Vol. VI, pp. 421-423. 

mSPearl, Re and M. D., Joc! ctt., p: 427. 
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Fig. 80. Outline of the lateral aspects of the comb of the Barred 
Plymouth Rock hen described in this paper. This outline is actual size. 


It is evident from these figures that the comb in this speci- 
men greatly exceeds in size the average for females of the 
variety. 

In regard to behavior this bird resembled a normal hen rather 
more than a cock. She was never heard to cluck, however, or 
to make any of the sounds which normal active hens make in 
the course of the day’s work. ‘This bird probably never laid 
an egg, though we are unfortunately not able to make an abso- 
lute statement on this point. The egg records of the Station 
show an egg to the credit of this bird on November 7, 1907. 
This was the only egg ever recorded for this bird, and it is 
undoubtedly an erroneous record. ‘The condition of the sexual 
organs was not such as to indicate that they had ever been 
functional. 

Cockerels placed in the pen with this bird would try to fight 
with her as if she were a cockerel, but she would not fight. 
We have no evidence that a cockerel ever attempted copulation 
with this bird. These facts are of interest in relation to the 
question of the basis of sex-recognition and the assortative 
mating known to occur among fowls. Is a normal pullet with 
an unusually large comb less likely to have her eggs fertilized 
than a bird with a smaller comb? 

This bird was observed occasionally to take the position of a 
cockerel about to crow and attempted to crow but never suc- 
ceeded in very closely approximating the sound of a normal 
cock bird. The bird was never seen to attempt to tread a hen. 
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Anatomical study of this bird showed that on the left side 
of the body were organs normal to a female (ovary or egg 
cluster, and oviduct or egg tube). On the right side were 
organs like those normal to a male (testicle and vasdeferens— 
the tube which conveys the spermatozoa from the testicle to 
the outside). Microscopic examination showed that neither the 
male nor the female organs had probably ever been functional. 


The appearance of this hermaphrodite is shown in Fig. 81. 
Anteriorly the bird was male in its external characters; pos- 
teriorly it was female. The truth of this statement may be 
demonstrated in a striking manner by placing the edge of an 
opaque card along a line connecting the letters a and b in Fig. 
81 and turning the card about this edge as an axis so as to 
expose alternately the, anterior and posterior parts of the bird. 


a 


Fig. 81. Hermaphrodite Barred Plymouth Rock. 


When the card covers the posterior part of the bird what one 
can see (7. e., the anterior part) is unmistakably and indubitably 
male. On the contrary, when the anterior part is covered by 
the card, what of the bird is then to be seen is equally unmis- 
takably female. The “maleness’ and “femaleness” of these 
two portions of the body extend to the most minute details of 
structure, perhaps not apparent to anyone not perfectly familiar 
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through first-hand practical experience with poultry and par- 
ticularly Barred Plymouth Rocks. Thus the beak—which is 
not ordinarily reckoned as a secondary sexual character—in 
this bird is to the fancier unmistakably that of a male. 

The triple yolked egg shown in Fig. 82 was laid September 
27, 1909, by a Barred Plymouth Rock pullet bearing the leg- 
band number 318. This pullet was hatched March 29, 1909. 
Its growth and physiological development were normal. Dur- 
ing the spring and summer this chick was kept with others in 
a large field of grass, where it was under free range conditions. 
On September 1, 1909, this pullet, along with others, was put 
into the poultry-house which provides permanent winter quar- 
ters. She began laying about three weeks after this removal 
to the house. Her complete laying record to the date of writ- 
ing is as follows: ‘ 


Fig. 82. Photograph (approximately natural size) of the triple yolked 
egg described in the text. 


One egg was laid by bird No. 318 on :— 


September 21, 24, 25, 26, 27, 30. 
Owio ns? 2 2, Ay 5, Sh UZ, 13, WO, 17, UO: 

So far as is known the first three eggs laid by this bird were 
entirely normal. ‘That laid on September 26 was “‘soft-shelled,” 
1.€., bore only the shell membrane as an outside covering, with 
only a slight deposit of lime in the form of a true shell. This 
was followed on the 27th by the triple yolked egg. Since that 
date the eggs from this bird have been normal. The laying of 
the “soft-shelled” egg and the triple yolked egg on successive 
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days indicates that the whole reproductive mechanism was not 
functioning in a normal, orderly and regular manner at that 
time. The egg record at the time of laying of the triple yolked 
egg indicates the reason of its formation. From the 24th to 
the 27th inclusive the bird laid an egg each day. The egg of 
the 27th has three yolks. On the 28th and 29th no eggs were 
laid, but one was on the 30th. There should appear to be little 
doubt that one of the extra yolks in the triple yolked egg should 
normally have been laid in an egg of the 28th, and the other in 
an egg of the 29th. Instead of this, however, the three yolks 
which normally should have been laid on the 27th, 28th and 
2oth were all discharged from the ovary at so nearly the same 
time as to pass down the oviduct in one group. The case sim- 
ply indicates that perfect regularity in rate of ovulation had 
not become firmly established at this time. 

Bird No. 318 belongs to a family of relatively high fecundity. 
Her mother laid 177 eggs between November 16 and July 31 
inclusive of her pullet year. This is a record well above the 
average for the general flock of that year 1908-09. The rec- 
ords show no abnormal eggs as having been produced by either 
the mother or the grandmother or sisters of bird No. 318 ex- 
cept for an occasional “soft shelled” specimen. ‘There is thus 
no evidence of an inheritance of the tendency to lay multiple 
yolked eggs in this family. Experience in this laboratory where 
detailed records of large numbers of birds are kept shows that 
any individual is liable to produce at some time in her laying 
career an abnormal egg. If even mother and daughter should 
both chance to do this in one or two isolated instances it is no 
proof of inheritance. 

The rarity of the occurrence of triple yolked eggs is indi- 
cated by the statement of a French scientist, Valenciennes, to 
the effect that the marketmen of Paris estimated that such eggs 
were found not more than 5 or 6 times in a year, at a time when 
the annual official receipts of eggs amounted to over 141 mil- 
lions. 

The disposition of the three yolks in this egg is clearly shown 
in Fig. 82. Each yolk was enclosed in a separate yolk mem- 
brane. While the three yolks were in contact with each other, 
they were in no way fastened together. All of the yolks were 
of normal size, and of approximately the same size. Unfor- 
tunately no measurement of the yolks are available. Each yolk 
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possessed a germ disc. ‘These were normal so far as macro- 
scopic appearance indicated. The germ disc on the yolk near- 
est the pointed end of the egg shows very clearly in Fig. 82. 

The two kinds of albumen (of thick and thin consistency) 
which are normal were present in this egg. There was no 
trace of a chalaza in connection with any yolk or at either pole 
of the egg. 

The shell membranes were entirely normal. 

It is shown that, in so far as the four different classes of 
eggs in respect to the number of contained yolks which are 
known to occur, the relation of the observed size of the entire 
ege (measured here by weight) to the number of yolks, is 
very accurately described by a parabola. 
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THE SCIOPHILINA. 


O. A. JOHANNSEN. 


The classification which I adopted in Genera Insectorum is 
followed in this paper; the only exception being that Neoem- 
pheria is here restored to generic rank. To avoid confusion it 
may be well to state that Lasiosoma Winnertz of earlier writers 
is replaced by Sciophila (Meigen, part, not Winnertz) and Scio- 
phila (in sensu Winnertz) by Mycomya Rondani. In the study 
of the members of this family alcoholic material is much to be 
preferred to pinned specimens. Slide mounts are also very 
useful though the ocelli and the parts of the hypopygium are 
not so readily discernible. 

The subfamily Sciophiline is a compact and easily recog- 
nizable group characterized by the presence of a small closed 
cell (R,) not far from the middle of the wing (figs. 83-106). 
The M-Cu crossvein is absent, R,,, is distinct, short, usually 
iearly transverse, crossvein-like, and bounds distally the small 
cell R,. The ocelli, two or three in number, are remote from 
the eye margin, except in the genus Eudicrana. The hypopygia 
are complex, diverse in structure and frequently small and 
inconspicuous. 


Habits and Early Stages. 
Comparatively little is known of the habits of the Sciophiline. 
In the paper on “Characters of the larve of Mycetophilide”’ 
by Osten Sacken, is given all that is known concerning the early 


*Papers from the Maine Agricultural Experiment, Entomology No. 
42. Part I was published in Bulletin No. 172. Where the types of the 
new species are to be found will be stated in Part III, now in prepara- 
tion. 
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stages of the members of this subfamily. He states that the 
larvee of Sciopiula are easily distinguished from those of Myce- 
tcphila by their more elongate form and their mode of life, as 
they do not burrow inside of the fungi, but live on the surface, 
generally on the under side of the pileus, which they cover with 
a web. Some of them are found on decaying wood, especially 
when it is covered with byssus: The head of the larva is more 
elongate than in the Mycetophiline; the antennz are rudimen- 
tary; mandibles uniformly thin, slightly concave, with several 
large indentions and some minute ones in their intervals and 
on the surface; maxillze well developed and apparently with a 
vestigial palpus. The body is 12-segmented, subcylindrical, 
elongated, almost serpentine, yellowish in color with 8 trans- 
verse rows of exceedingly minute ambulacral setulae on the 
ventral side of abdomen. ‘The stigmatze are small, 8 pairs, one 
on the first thoracic and seven on the first 7 abdominal seg- 
ments, the last two having none. ; 

Winnertz records rearing Neoempheria, Empalia and My- 
comya from decaying Beech wood, the last also from the fungi 
Daedalea quercina, and Polyporus; Sciophile (Lasiosoma) were 
obtained from the fungi Hydnwm repandum, Boletus scaber, 
and Daedalea quercina. 


Table of Genera. 

a. Cubitus not forked (fig. 84) ; forceps slender (fig. 107). 
1. Monoclona. 
aa. Cubitus forked. ; 
b. Two ocelli, one near each eye margin; petiole of cubitus 
/. WeRy Sows (Cileg (39). 2. Eudicrana. 
bb. When only two ocelli are present these closely approxi- 
mated and widely remote from eye margin; frequently 

with three ocelli. 

c. The R-M crossvein long and oblique, appearing like the 
beginning of a longitudinal vein and much longer than 
the small transverse basal section of the radial sector 
(fig. 85). 3. 1 etragoneura. 

cc. The crossvein shorter or not much longer than the base 
of the radial sector. 

d. The media forks slightly distad of the crossvein but 

proximad of the fork of the cubitus (fig. 86). (Lasi- 

osoma inn). 4 Sciophila. 
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dd. The media forks at least the length of the crossvein be- 

yond the latter and distad of the fork of the cubitus. 

e. Ocelli widely separated, the middle one distinct and 
but little if any smaller than the laterals. 

f. The subcostal crossvein placed noticeably proximad of 
the cell R, which is three or more times as long as 
broad, and the subcosta ends in the costa ; conspicu- 
our hairs on the wing among the setulz (fig. 87). 

5. Paratinia. 

ff. Not with the above combination of characters. 
eg. R,,, much curved and often undulate, cell R, usually 
shorter than broad, subcosta ends either free or in 

the costa beyond the cell R, (figs, 88-90). 

6. Polylepta. 
ge. R,,, straight or gently arched; the cell R, as long 
or longer than broad (except in Empalia). 

h. Subcostal crossvein is proximad of the small cell 
R, which is shorter than broad (fig. 91) ; apex of 
subcosta may be obliterated. 7. Empalia. 

hh. Subcostal crossvein, when present, is placed on the 
celle: 

1. Subcostal vein ends in R,; small cell usually more 
than twice as long as broad; petiole of the cubi- 
tus rather short ; middle femur of male without 
a stout spine at apex. 

j. Proboscis prolonged, snout-like (fig. 61, pt. 1); 
anterior veins unusually heavy (fig. 93). 
8. Hadroneura. 
jj. Proboscis not prolonged; anterior veins only 
moderately thickened (fig. 92). 
9. Dziedzickia. 

ii. Subcostal vein ends in the costa, small cell less 
than twice as long as broad; wing with mark- 
ings (fig. 94) ; apex of middle femur of male 


with a stout spine. 10. Diomonus. 
ee.’ Ocelli close together, the middle one if present very 
minute. 


f. Wing with bands or markings ; costa usually produced 
beyond the tip of Ry,,; wing usually with a longi- 
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tudinal fold between radius and media (figs. 95 to 
100) ; eyes usually not emarginate. 
11. Neoemphenia. 
ff. Wing hyaline, without dark fasciz or spots; costa 
usually meets R,,, at tip of wing (figs. 101-106) ; 
eyes usually emarginate at base of antenne; Scio- 
plula Winn). 12. Mycomya. 


1. Genus Monoclona Mik. 


Monoclona, Mik, Wien. Ent. Zeit. V. 279 (15) (1886). 
Stegeria, Van der Wulp, Tijdschr. v. Ent. XIX. versl. 49 (1876) 
Resembles Sciophila (Lasiosoma) but differs mainly in hav- 
ing a simple cubitus. Head small, flattened above; eyes oval, 
‘slightly emarginate at base of the antennz; ocelli three, placed 
high upon the front, widely separated, the middle one but little 
smaller than the laterals; antennze projecting forward, arcu- 
ated, 2+14 jointed, the basal joints differentiated, cupuliform, 
the flagellar joints rounded, short haired; palpi incurved, four 
jointed, apical joint longest, cylindrical. Thorax highly arched, 
with bristle-like hairs. Abdomen slightly constricted at the 
base, with seven visible segments, in the male cylindrical, in the 
female slightly depressed. Legs moderately long, the tibiz 
with fine lateral setae and long spurs; the fore tarsi twice as 
long as the tibie. MHalteres large and with elongate knobs. 
Wings hairy (fig. 84),broad, longer than the abdomen; costa 
produced beyond the tip of R,,,; subcosta ends in the costa far 
distad of the small cell R,, this cell short, R-M crossvein a little 
longer than its distance from the fork of the media; Sc, (sub- 
costal crossvein) a little proximad of the small cell; cubitus sim- 
ple. The genitalia of the male rather slender and elongate, the 
lateral lobes prolonged, and curved forceps-like (fig. 107). 


Monoclona elegantula n. sp. 

Male and female. Length 3 mm. Head black, palpi, face, 
scape of antenna, and the two basal joints of flagellum yellow, 
the remaining flagellar joints fuscous. Thorax yellow, the 
mesonotum variable, in one specimen with three confluent black- 
ish stripes, in the others with the lateral stripes dark, the middle 
one only faintly indicated. In the darkest specimens the scu- 
tellum and metanotum are infuscated, in the others these parts 
are yellow; hairs pale. Each intermediate abdominal segment 
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yellow with a broad brown fascia which in the darkest speci- 
men covers all but very narrow incisures; in the paler speci- 
mens the yellow predominates; the last two or three segments 
in all the specimens wholly dark brown; venter yellow; hiypo- 
pygium (fig. 107) dark brown, ovipositor yellow. Legs yel- 
low, tarsi somewhat darker, foremetatarsus eight-tenths, the sec- 
ond fore tarsal joint half as long as the tibia; tarsal claws each 
with a tooth at the base, empodium prominent, brush-like. 
Wings (fig. 84) yellowish hyaline, veins dusky yellow ; the small 
cell shorter than wide, trapezoidal, wider on anterior margin, in 
this respect differing from M. halterata. Stem of the halteres 
yellow, the elongate knob black. In one wing of one specimen 
R,,, is wanting, thus making a venation exactly like that of 
Acnemia. 

Four males and one female taken in August, Ithaca, N. Y. 
See page 187 for an additional species. ; 


2. Genus Eudicrana Loew. 

Eudicrana, Loew, Berl. Ent. Zeitschr. XIII, 142. 1869. 

Lateral ocelli contiguous to the eye margin, the middle ocel- 
lus absent. Legs slender; tibial seta moderate; spurs long. 
Wings (fig. 83) large, of moderate width and rather hairy; 
costa produced beyond the tip of Ry,,; subcostal vein ends in 
the costa; subcostal crossvein present; basal cell R rather short; 
cell R, elongate; cells in the forks of media and cubitus very 
long, acuminate at the base, the fork of the latter proximad of 
the R-M crossvein; second anal strong, long, but not reaching 
margin of the wing. 


Eudicrana obumbrata Loew. 


1869. obrumbrata, Loew, Berl. Ent. Zeitschr. XIII. 141. 

Female. Length 6 mm., wing 5 mm. Head fuscous-black, 
lower half of the face, cheeks and palpi pale yellow. Scape of 
antenna yellow, the flagellum fuscous-black. Mesonotum, scu- 
tellum and metanotum yellow, with the longer and stronger 
sete black, the pile, fuscous. Pleura pale yellowish, near the 
coxe mottled with black. The first two abdominal segments 
and the last, black; the remainder maculate with black; ovi- 
positor short, yellow. Coxe pale yellow, the heavier pile black, 
the delicate pile, pale. Legs pale yellowish, the tibial spurs and 
the tarsi fuscous. Wings subcinereous, the apex and the pos- 
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terior margin with cinereous cloud; subcosta ends in the costa 
a little proximad of the apex of cell R, ; the petiole of the media 
shorter than this cell; base of the fork of the cubitus under the 
center of the R-M crossvein. Halteres pale. Recorded from 
New York. 

Male. Length 8%mm., wing 6 mm. Face wholly yellow, 
pile of face and eyes yellow, mesonotum with three broad pale 
brown stripes, covered with fine yellow pile, setze of humeri and 
at the base of the wing black ; setz on lateral margins fuscous; 
dorsal surface of scutellum and metanotum infuscated, sete of 
the former short, the latter with an irregular transverse row 
of long black ones over the base of the abdomen; sete of pos- 
terior part of pleura, long, fine, and pale yellow. The basal half 
or two-thirds of the second, third, fourth and fifth abdominal 
segments and the hypopygium (fig. 111) yellow, the remaining 
parts black, setule black on the black parts and yellow else- 
where. Tibial sete longer than the diameter of the tibiz, black, 
and arranged in about four longitudinal rows; one spur on each 
fore tibia; two on each of middle and hind tibie; fore meta- 
tarsus one and three-eighths, the second fore tarsal joint two- 
thirds as long as the tibia; all claws with two teeth each. Brown- 
ish cloud covers the apical fourth of the wing (fig. 83) ; sub- 
costa ends very slightly distad of the cell R,. In other respects 
like the female. One specimen collected by Mr. C. W. Johnson 
at Capens, Maine, in July. 


3. Genus Tetragoneura Winnertz. 
Tetragoneura, Winnertz, Stett. Ent. Zeit. VII. 18. 1846. 
Head spherical, flattened in front, placed low upon the thorax ; 

eyes circular, bulging; ocelli three in number, placed in a curved 
line upon the broad front, the middle one smaller than the lat- 
.erals; palpi incurved, four jointed, the first joint very small, 
the fourth long, filiform; antenne arcuated, projected forward, 
2+14 jointed, the first two differentiated, both long setose at 
the apex, the flagellar joints cylindrical, slightly compressed, 
short pilose. Thorax oval, highly arched; scutellum small, trun- 
cated behind, long setose; metanotum highly arched. Abdomen 
seven segmented, cylindrical in the male, with short forceps 
(fig. 108) ; in the female somewhat compressed, terminating in 
an ovipositor with two lamelle. Legs moderately long; femora 
compressed, all tibia with lateral sete. Wing (fig. 85) some- 
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what longer than the abdomen, microscopically setulose, oval, 
with more or less rounded base; costa produced far beyond the 
tip of R,,,, but not quite reaching the tip of the wing; subcosta 
short or long, ending in the costa, or free, or in R,; R, ending 
in the costa beyond the middle of the wing; Sc, (subcostal 
crossvein) usually wanting; the small cell (R,) somewhat elon- 
gate, beyond the middle of the wing; the R-M crossvein elon- 
gate, very oblique, almost longitudinal in position, appearing 
like the beginning of a longitudinal vein; petiole of the media 
moderately long; cubitus forking either near the base of the 
wing or somewhat distad of this point; anal veins vestigial. 
The larve have been found in rotten wood and in fungi. 


Table of Species. 
a. Subcosta ends in the costa; a fossil species from Colorado. 
I. peritula. 
aa. Subcosta does not end in the costa; living species. 
b. Subcosta vestigal, ends free (fig. 85) thorax and 
abdomen shining black. 2. nitida. 
bb. Subcosta ends in R, nearly midway between humeral 
crossvein and the base of the radial sector. 
c. Abdomen yellow; cubitus forks near its base. 
INS EL 3. bicolor. 
cc. Abdomen brown, posterior margins of second 
and following segments yellow; cubitus forks 
at a point nearly opposite the proximal end of 
the R-M crossvein. Pa. 4. pimpla. 


1. Tetragoneura peritula Cockerell. 
1909. peritula, Cockerell, Amer. Jour. Science XXVII, 53. 
A fossil species from the Florissant, Colorado. 


2. Tetragoneura nitida Adams. 
1903. nitida, Adams, Kan. Univ. Science Bul. II. 23. 

Female. Length 2.7 mm. Black, shining; head black, front 
bearing yellow pile, antennz dark brown, first two joints and 
palpi yellowish; mesonotum black, shining, pile yellow, bristles 
on margins black, scutellum black, bristles yellow, metanotum 
and pleura black, halteres yellow, abdomen wholly shining 
black, pile yellow; legs yellow, with tip of hind femora, middle 
and hind tibiz and all tarsi brown; wings hyaline, tinged with 
brown on the anterior part, subcosta short, ending free, the 
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furcation of the cubitus is nearly opposite to the proximal end 
of the R-M crossvein. Recorded from Missouri (May). 

Male. Wing shown in figure 85. Differs from female only 
iii having yellow and black setz on the margin of the mesono- 
tum; the trochanters are margined with black. The fore meta- 
tarsus 1s two-thirds, the second fore tarsal joint one-third as 
long as the tibia; the hypopygium is minute and very incon- 
spicuous (fig. 108). A single specimen from L. Toxaway, 
ING C: 


3. Tetragoneura bicolor Coquillett. 

1901. bicolor, Coquillett, Proc. U. S. Nat. Mus. XXII 505: 

Female. Length 3.5 mm. Head black, first two joints of 
antenne and the mouth parts yellow, remainder of antennz 
dark brown; thorax and scutellum black, somewhat polished, 
the hairs reddish brown and black; abdomen yellow, its hairs 
also yellow; halteres, coxz, femora, and tibiz vellow, apices 
of tarsi brownish yellow; wings hyaline, subcostal vein ending 
in R, about midway between the humeral crossvein and base 
of the radial sector; cubitus forking close to its base; length 
Bae sonia INS lal, 


4. Tetragoneura pimpla Conmillete: 

1901. pumpla, Coquillett, Proc. U. 5. Nat. Mus. XXIII. 595- 

Female. Length 4.5 mm. Head black, base of antennz and 
mouth parts yellow; body brown, two indistinct vittee and lat- 
eral margins of mesonotum, a spot above front coxze, posterior 
margins of second and following abdominal segments, and the 
the genitalia, yellow; hairs and bristles of thorax black, those 
cf abdomen chiefly yellowish brown; coxz and femora yellow, 
tibize and tarsi brownish yellow, halteres yellow; wings grayish 
hyaline, the subcostal vein ends in R, nearly midway between 
the humeral crossvein and base of the radial sector, cubitus 
forks near its middle, at a point almost opposite the union of 
the small crossvein with the media. Pennsylvania. 


4. Genus Scioplila Meigen. 
Sciophila; Meigen, Syst. Beschr. I. 245. 1818. 
Sciophila, Rondani, (nec Winnertz), Dipt. Ital. Prodr. I. 194. 
1856. 
Lasiosoma, Winnertz, Verh. Zool-bot. Ges. Wien. XIII. 748. 
1863. 
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The name Sciophila is used here in the sense of Rondani 
(1856) and includes all the species classified by Winnertz 
(1863) in the genus Lasisoma, the latter thus becoming a 
synonym of the former. The species which Winnertz placed 
in Sciophila are transferred to Mycomya, Rondani, where they 
tightfully belong. 

Head small, spherical, flattened in front, placed low upon the 
thorax; eyes oval, slightly emarginate at the base of the an- 
‘tennze, almost reniform; ocelli three in number, arranged in a 
flattened triangle upon the broad front or more rarely upon the 
vertex, the middle one only slightly smaller than the laterals; 
palpi incurved, four jointed, the first joint very small, the second 
and third subequal, the last longer than the others taken to- 
gether; antenne projecting forward, arcuated, somewhat com- 
pressed, 2+14 jointed, the two basal joints cupuliform, hairy. 
Thorax oval, highly arched mesonotum long and thickly haired, 
not setose; scutellum very small; halteres with short petiole 
and elongate knob. Abdomen with seven visible segments, 
cylindrical, somewhat constricted at the base, hairy, in the male 
with blunt extremity and small forceps (fig. 110, 117). Legs 
moderately long; the tarsi of the fore legs double the length 
or rarely more than double the length of the tibiz. The tibiz 
with spurs and with lateral sete, the fore pair with one or two, 
the middle pair with three and the hind pair with four rows, 
the inner row with only few and weak sete. Wings elongate 
oval, with rounded base, longer than the abdomen, hairy, hairs 
sometimes visible with the naked eye. The costa produced far 
beyond the tip of R,,,, but not reaching the tip of the wing; 
the subcosta usually extends distad of the small cell and ends 
in the costa; the cell R, very small and usually rectangular ; the 
media forks at or but very little distad of the R-M crossvein; 
the cubitus forks noticeably distad of the fork of the media; 
the anal vein incomplete, ending far from the margin of the 
wing (fig. 86). 

These flies are prevalent in Spring and Fall; the larve live 
in rotten wood and in fungi. 
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Table of Species. 
a. Wing 2.40 (or less) times as long as the fore tibia; yellow 
species. 
b. Halteres luteous; subcosta entic at least the length of 
the crossvein beyond the latter; female. 

II. similis n. sp- 
bb. Halteres with black knob; inferior forceps of hypopy- 
_ gium (fig. 110) with very short, stout, blunt spines, 

no palmate spines (compare 12 fasciata Say). 

c. Subcostal crossvein at distal end of small cell. 

2. glabana n. sp. 


cc. Subcostal crossvein near middle of small cell. 


d. Small cell (R,) about one and one-half times 
as long as wide. 

2a. glabana; var. germana, n. var. 
dd. Small cell about twice as long as wide; sub- 
~ costa ends less than the length of the small 

cell beyond the latter. 
2b. glabana,; var. socia, n. var. 

aa. Wing 2.75 (or more) times as long as the fore tibia. 

b. Small species 2.75 mm. in length; thorax yellow, with 
three blackish stripes confluent posteriorly, abdom- 
inal segments fasciate; inferior forceps lobular, 
apically with a number of long sete, convex basal 
part with palmate spines (fig. 115). 

3. nugax n. sp. 

bb. Larger species, over three mm. long; inferior forceps 

with two long blunt spines directed mesad (fig. 
i 107/))e 

c. Thorax mainly yellow, dorsum sometimes with 

faint indications of fuscous stripes. 
d. Subcostal crossvein inserted at the base of 
small cell R,. 

e. Dorsal plate of hypopygium produced into 

a serrate spur, with 3 or 4 long sete 

(fig. 109) ; inferior forceps with 2 long 

blunt spines on dorsal surface; superior 

forceps, slender, curved (fig. roga) ; 

abdomen fasciate. 4. habilis n. sp. 
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ee. Dorsal plate of hypopygium slightly emar- 
ginate, with 2 long, slightly and sparsely 
plumose sete (similar to fig. 117); su- 
perior forceps not produced beyond the 
margin of the dorsal plate; inferior for- 
ceps with 3 long blunt spines (similar to 
fig. 119s); abdomen subfuscous, nearly 


unicolored. 5. imecallida n. sp. 
dd. Subcostal crossvein inserted at the middle of 
small cell R,. 1. quadratula. 


cc. Thorax mainly dark. 

d. Superior forceps curved, large, broadened at 
the end (fig. 113a), inferior forceps with 2 
dorsal spines and I very strong ventral, lat- 
erally directed spine (fig. 113b). 

6. hebes n. sp. 

dd. Superior forceps hidden; no strong spine on 

ventral surface of inferior forceps. 

e. With 3 blunt spines (s) on dorsal lobe of 
inferior forceps (fig. 119). 

7. novata n. sp. 

ee. With 2 blunt spines (s) on dorsal lobe of 
inferior forceps (fig. 116). 

f. Margin of dorsal plate of hypopygium 
with 8 to to slightly plumose sete, 
sometimes directed inwards; dorsal 
lobe of inferior forceps with its 2 
blunt spines, strongly developed (fig. 
116s). Western species. 

8. impar. n. sp. 
ff. Margin of dorsal plate with fewer plu- 
mose sete. 


g. Thorax fuscous, pleura brownish; 
margin of dorsal plate of hypo- 
pygium with no plumose sete. 

Q. severa n. sp. 
gg. Pleura blackish; margin of dorsal 


plate with 2 sparsely plumose 
setae (similar to fig. 117s), (com- 
pare 13 hirta Meigen and Poly- 
lepta grisea Walker). 

10. pallipes Say. 
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Sciophila fasciata Say (12), Sciophila popocatepeth Bell. 
(14), and Sciophila (Lasiosoma) hirta Meigen (13) are not 
included in the above table. The two former may not even 
belong to this genus; the latter, reported from Greenland, may 
be distinguished from S. pallipes by its wholly black antenna 
and scape. Sciophila grisea Walker may be a Polylepta, though 
as likely may be a synonym of S. pallipes Say. S. muon aaa 
Cockerell is a fossil species from Colorado. 


1. Sciophila quadratula Loew. 
1869. quadratula, Loew, Berl. Ent. Zeitschr. XIII. 141 
(Lasiosoma). 


Female. Length 3 mm.; wing 2.8 mm. Luteous, clothed 
with pale pile. Head and flagella of antennz fuscous black, 
scape reddish, palpi pale yellowish. Mesonotum not vittate, 
metathorax more or less fuscous. Abdomen fuscous black, the 
posterior margin of each segment more or less pale, the apex 
of abdomen luteous. Legs and coxz yellowish, the tarsi except 
the base, fuscous, the more slender veins paler; cell R, small, 
quadrate, the subcostal crossvein placed at the middle; the fur- 
cation of the media about opposite the apex of the subcosta. 
Halteres yellowish. Recorded from Maine. After examining 
the type I may add that the wing is over three times as long as 
the fore tibia, the distance from the humeral crossvein to the 
subcostal crossvein is about 2-3 greater than from the latter to 
the tip of the subcosta, and that the cubitus forks proximad of ° 
the tip of the subcosta. 


2. Sciophila glabana n. sp. 

Male. Length 5.5 mm.; wing 4 mm. Head reddish, infus- 
cated, especially around the ocelli; face, palpi, and scape of the 
antenna yellow, flagellum fuscous, intermediate joints over 1.5 
times as long as wide, ocelli in a transverse line. Thorax yel- 
low, with a minute brown spot at the root of the wing; sete 
yellow. Abdominal segments brown with both the anterior 
and posterior margins yellow; hypopygium shining yellow, the 
blunt spines of the inferior forceps fuscous; terminal flap of 
dorsal plate provided with 6 strong marginal and several distal 
setee (fig. 122) ; superior forceps slender, somewhat curved and 
each limb with a strong terminal seta; the inferior forceps short, 
ovate, the apex with a number of stout, blunt but short spines 
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(fig. 110). Coxe and legs yellow, trochanters with black tips, 
tarsi subfuscous, empodium bushy; each claw with a single 
tooth; setee of fore and middle tibiz very small, sparse, those 
of the hind tibize on the lateral and extensor surfaces about 6 
or 7 in each row, the longest about as long as the diameter of 
the tibia; fore metatarsus and tibia subequal, the second.tarsal 
joint about 0.6 as long. Wings yellowish hyaline, veins brown- 
ish yellow; the distance from the humeral crossvein to the sub- 
costal crossvein 4 times as great as from the latter to the tip of 
the subcosta; the subcostal crossvein is placed near the distal 
end of cell R,, the latter is about 1.5 times as long as wide; 
petiole of the media is about 0.5 as long as the R-M crossvein; 
the cubitus forks a very little distad of the tip of the subcosta; 
anal vein incomplete, but strong. MHalteres yellow, with a black 
knob. Ithaca, New York; Polk Co., Wisconsin. 

Var germanan. var. In one male from Polk Co., Wisconsin, 
collected in July by Professor Wheeler, the crossvein is near the 
middle of the small cell. 

Var. socia n. var. Several male specimens from Burlington, 
Vermont, collected in June by Mr. C. W. Johnson, have similar 
hypopygium, structure and markings, but the small cell is about 
twice as long as wide; the subcostal crossvein is placed distad 
of the middle, the tip of the subcosta thus ending but little be- 
yond the distal end of this cell. A female from Boston also 
belongs here. 

Some female specimens from Milwaukee, Wisconsin, do not 
differ from Var. germana except that there are indications of 
three slender brownish lines on the mesonotum. 


3. Sciophila nugax n. sp. 

Male. Length 2.75 mm.; wing 2.5 mm. Head fuscous, an- 
tennz fuscous apically, basal joints, face, mouth parts and palpi 
yellow ; hairs of head and antennz yellow, intermediate antennal 
joints over 1.5 times longer than wide. Thorax yellow, sub- 
shining, mesonotum with 3 brownish longitudinal stripes, abbre- 
viated and paler anteriorly, dark, converging and almost meet- 
ing posteriorly just in front of scutellum; metanotum brownish, 
thoracic hairs yellow. Abdomen reddish yellow, median trans- 
verse fascia on the intermediate segments black, posterior seg- 
ments more blackish; hypopygium yellow. Dorsal plate of 
hypopygium (appendix externa) triangular in outline; apical 


138 MAINE AGRICULTURAL EXPERIMENT STATION. I9QIO. 


angle acute, setose; superior forceps much reduced, claw-like 
and hidden under the dorsal plate; inferior forceps lobular, 
apex fleshy with a score of long sete ranged along the side, 
three long setz near the base of this part, the convex part pro- 
vided with about 20 small palmate spines, the ventral aspect 
setose (fig. 115). Coxe yellow, trochanters tipped with black, 
legs yellow, tarsi slightly darker; fore tibiz with 3 or 4 very 
small setze on flexor surface; middle tibize with 3 or 4 on flexor 
surface, and 4 or 5 both inwardly and outwardly on extensor 
surface; hind tibia with 3 or 4 on inner ‘lateral surface, 4 on 
inner extensor surface, about 12 on outer extensor surface in 
2 rows, the longest about as long as the diameter of the tibia; 
empodium bushy; claws each with a single tooth; fore metatar- 
sus and tibia subequal, the second fore tarsal joint half as long. 
Wings yellowish hyaline, veins yellowish ; distance from the sub- 
costal crossvein to the apex of the subcosta is about 0.6 as far 
as from the humeral to subcostal crossvein; the latter stands 
on the basal third of the small cell which is slightly longer than 
broad; the petiole of the media is about as long as the R-M 
crossvein; the cubitus forks slightly distad of the end of the 
subcosta; anal vein long, incomplete, delicate. Halteres yellow. 
Ithaca, New York, August. 

A defective male specimen from Price Co., Wisconsin, col- 
lected in August by Professor Wheeler, probably also belongs 
4. Sciophila habilis n. sp. 

Male. Length 4 mm.; wing 3 mm. Head black, antenne ; 
fuscous, yellow at the base, face, proboscis and palpi dusky 
yellow to subfuscous, hairs yellow ; intermediate antennal joints 
one and one-half times as long as broad. Thorax wholly yel- 
low with only a small spot at base of metanotum and some 
small specks on pleural sutures, blackish; hairs yellow. The 
first and second abdominal segments, the posterior margins of 
the third and fourth dorsally and basal half of venter yellow, 
remaining parts including hypopygium black ; hairs yellow, min- 
gled with black hairs posteriorly. Hypopygium of the pallipes 
type, the dorsal lobe of the inferior forceps (resembling those 
of fig. 117) with about 18 palmate spines and 2 blunt dorsal 
spines, the superior forceps (fig. 109) slender, much curved, 
the dorsal plate (appendix externa) prolonged into a serrate 
spur with 3 or 4 strong sete which are branched (almost pal- 
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mate) near the tip. Coxe yellow, trochanters with conspicuous 
black spot at the tip, legs yellow, tarsi somewhat infuscated. 
Flexor surface of fore tibiz with about 8 black sete; middle 
tibia with about 6 on the flexor surface, 6 on extensor surface 
inwardly, and 4 longer ones outwardly, the last nearly as long 
as the diameter of the tibia; hind legs with 4 on inner lateral 
surface, 8 on inner extensor surface, about I2 on outer extensor 
surface in 2 rows, the longest a little longer than the diameter of 
the tibia; empodium bushy; claws each with a single tooth; fore 
metatarsus about 0.9, the second tarsal joint about 0.5, the wing 
about 3 times as long as the tibia. Wings yellowish hyaline, 
veins dusky yellow; distance from humeral crossvein to the 
subcostal crossvein about 0.2 greater than the distance from the 
latter to the tip of the subcosta; small cell nearly rectangular, 
shorter than wide; the subcostal crossvein inserted at the base 
of this cell; petiole of the media about as long as the R-M 
crossvein; cubitus forks shghtly distad of the tip of the sub- 
costa; anal vein strong though incomplete. Halteres yellow. 
Ithaca, New York. 

Female. Differs in having paler antenne; abdomen with 
markings paler brown and less extensive. 


5. Sciophila incallida n. sp. 

Male. Length 3% to 4mm. Yellowish. Thorax pale yel- 
low, mesonotum an infuscated disk with indications of three 
longitudinal stripes; abdomen nearly unicolored dusky yellow 
to brownish; legs pale yellow; fore metatarsus 0.9, the wing 3 
times as long as the fore tibia; wing venation and hypopygium 
as in S. novata, the hypopygium differing only in having 22 to 
24 palmate spines on the dorsal lobe of the forceps. Ithaca, 
New York. 


6. Sciophila hebes n. sp. 

Male. Length 4 mm. Subshining brownish black, the 2 
basal joints of antennz, cox, trochanters, legs and halteres 
yellow; tips of trochanters and apices of tarsi dusky. Body 
hairs yellow, sete of legs black. Intermediate antennal joints 
about 1.5 times as long as wide. Margin of the dorsal plate of 
the hypopygium is convex with 4 longer sparsely feathered sete, 
besides the usual shorter seta; superior forceps are much 
curved, ends broadened, spoon shaped (113a) and without sete: 


140 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


each member of the inferior forceps (fig. 113) have the usual 
pair of mesad projecting spines, the usual pair of dorsal spines, 
a single very stout ventral, outward projecting spine (b) and a 
hood surmounted by 40 or 50 palmate spines. Fore tibia with 
2 or 3 very small sete on outer side; middle tibize with 4 on 
outer and 4 on inner extensor surface; hind tibia with 12 to 15 
in 3 irregular rows on extensor surface; empodium brush-like; 
each claw with a single tooth; the second fore tarsal joint about 
half as long, the fore metatarsus subequal to the tibia in length. - 
Wings hyaline, yellowish tinged, veins yellowish brown; sub- 
costal crossvein placed at the base of the small cell, which is 
olightly shorter than broad, the distance of the humeral cross- 
vein to the subcostal crossvein is 1.25 times as great as from 
the latter to the apex of the costa; cubitus forks under or — 
very slightly proximad of tip of subcosta; anal vein strong but 
incomplete. Length of wing 314 mm. Kingston, R. I., in 
May (Barlow); Lawrence, Kas. (Aldrich). 


7. Sciophila novata n. sp. 

Male. Length 4 mm. Subshining brownish black, halteres 
and legs including coxz, yellow, body hairs yellow, basal joints 
of antenne rather paler than the remainder. Fore metatarsus 
15-16 as long as the tibia. Dorsal plate of the hypopygium 
(fig. 117) with a slightly emarginate posterior border and with 
a pair of long sete (s) very sparsely feathered; superior for- 
ceps acute, much reduced, not produced beyond the dorsal 
plate; dorsal lobe of the inferior forceps (fig. 119) with 3 long 
slender but blunt spines (s) and 16 to 18 palmate spines ar- 
ranged in more or less of a spiral, those outermost much longer 
and less crowded than the others; no stout spine on ventral side. 
Wing yellowish hyaline, veins yellowish; subcosta ends slightly 
proximad of the fork of the cubitus; the distance from the 
humeral crossvein to the subcostal crossvein about 1.25 times 
as far as from the latter to the apex of the subcosta; subcostal 
‘crossvein is placed close to the base of the small cell which is 
slightly longer than the R-M crossvein; anal vein strong but 
incomplete. Ithaca, N. Y., May. . Several specimens. — 


8. Sciophila impar n. sp. 
Male. Length 3.5 to 4 mm. Subshining brownish ‘ipa, 
the two basal joints of antenne, coxe, trochanters (excepting 
their black apices) legs and halteres yellow. Body hairs yel- 
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low, setz of the legs black. Intermediate antennal joints about 
1.5 times as long as wide. Hypopygium resembles that of S. 
novata but the dorsal plate differs in having a convex margin 
with 8 to 10 long, curved, finely but sparsely pubescent setz 
and in having the dorsal process of the inferior forceps much 
more strongly developed (fig. 116). Fore tibia has 1 or 2 small 
sete outwardly, and 3 or 4 on flexor surface; middle tibia with 
3 or 4 on inner and I on outer extensor surface, and 3 or 4 on 
outer flexor surface; hind tibia with 6 or 8 on inner and outer 
extensor surface; empodium brush-like, each claw with a single 
tooth; fore metatarsus is about 1-6 shorter than the tibia, the 
second tarsal joint about half as long. Wings hyaline, yellow- 
ish tinged, veins yellowish brown; the subcostal crossvein placed 
at or slightly before middle of the small cell R, which is about 
as long as broad, the distance from the humeral crossvein to the 
subcostal crossvein is twice as great as from the latter to the 
tip of the subcosta; the cubitus forks slightly distad of the tip 
of the subcosta; anal vein strong but incomplete. Length of 
wing is 3 mm., which is over 3 times as long as the fore tibia. 

Female. Like the male but the ratio of wing to tibia slightly 
greater. Specimens taken in September at Jackson Lake, Wyo- 
ming, by Prof. W. M. Wheeler. 

A male from Black Rock Creek, Wyoming, (Wheeler) and 
a female from Friday Harbor, Washington, (Aldrich) have the 
subcostal crossvein at the base of the small cell, and by trans- 
mitted light the abdomen has a yellowish tinge, otherwise as 
above. 


9g. Sctophila severa n. sp. 

Male. Length 3.5 mm. In coloring like S. hebes but with 
rather more brownish thorax. Intermediate antennal joints 
about 1.5 times as long as broad. Dorsal plate of the hypo- 
pygium with slightly emarginate border but no plumose sete ; 
superior forceps somewhat curved with acute apex, only slightly 
projecting beyond the margin of the dorsal plate; inferior for- 
ceps (shown in fig. 112 with the dorsal lobe folded out) with 
25 to 30 palmate spines on the dorsal lobe of which 4 or 5 are 
separated from the others; 2 slender dorsal spines (s), the 
stout spine on the ventral surface of the forceps of S. hebes is 
wanting in this species. Sete of the legs as in S. hebes; fore 
metatarsus nearly a tenth shorter, the second tarsal joint slightly 
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over half as long as the tibia. Wang hyaline, yellowish tinged, 
veins yellowish brown; the subcostal crossvein is placed at the 
base of the small cell, which is slightly: shorter than broad; the 
distance from the humeral crossvein to the subcostal crossvein 
is about 1.25 times as great_as from the latter to the tip of the 
subcosta ; the cubitus forks slightly distad of the tip of the sub- 
costa; anal vein incomplete, delicate. Length of wing is 3 mm., 
which is nearly three times as long as the fore tibia. Ithaca, 
New York; July. 


10. Sciophila pallipes Say. 

1824. pallipes, Say, Long’s Exp. St. Peter’s River. App. 361. 
1878. pallipes, Osten Sacken, Catalog. of Diptera. (Lasiosoma). 

Male. Length 3.5 mm. Scape of the antennz, halteres, fe- 
mora and tibize yellow, tarsi brownish, remaining parts sub- 
shining brownish black, body hairs yellow. Fore metatarsus 
about 1-16 shorter, the second tarsal joint about 0.5, the wing 
32 times as long as the tibia. Hypopygium is like that of S. 
novata but the dorsal lobe of each branch of the inferior forceps 
has 2 slender blunt spines and 28 to 30 palmate spines. The 
distance from the humeral crossvein to the crossvein is 1.6 
times as great as from the latter to the tip of the subcosta; 
the subcostal crossvein is situated near the base of the small 
cell which is about as long as wide; petiole of the media is 
shorter than the R-M crossvein; the cubitus forks under or 
slightly proximad of the tip of the subcosta; anal vein is stout 
but incomplete. This species has been recorded by Say from’ 
the “Northwest Territory.”” My specimens were taken at Ith- 
aca, New York, and Orono, Maine. The species has also been 
recorded from New Hampshire. 


11. Sciophila similis n. sp. 

Female. Length 5 mm.; wing 4.5 mm. Front and flagellum 
of antenna brown; scape, face, proboscis and palpi yellow; 
hairs yellow. Thorax yellow, without stripes; hairs yellow. 
Abdomen with the basal half and the narrow apical margin of 
each segment yellow, intervening space brown, hairs and ovi- 
positor yellow. Legs yellow, tarsi slightly darker; fore meta- 
tarsus about 1-12 shorter than the tibia. The wing is less than 
2.4 times as long as the fore tibia; yellowish hyaline; the dis- 
tance from the humeral crossvein to the subcostal crossvein is 
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over 3 times as long as from the latter to the tip of the sub- 
costa; the subcostal crossvein is situated slightly proximad of 
the middle of the small cell R,, which is about 1.5 times as long 
as wide; the petiole of the media is less than half as long as 
the R-M crossvein; the strong anal vein ends about opposite the 
fork of the cubitus and slightly distad of the apex of the sub- 
costa. Halteres yellow. 
One specimen. Rigaud, Canada. June 25. 


12. Sciophila fasciata Say. 
lees josciaia, say, Journ. Ac. Phil. LIT. 26. 
1878. fasciata, Osten Sacken, Catalog. Diptera. (Lasiosoma). 
Length 6 mm. Yellow species; antennze yellowish, brown 
apically; vertex brown. Mesonotum with pale brown longi- 
tudinally divided median stripe narrowed and abbreviated pos- 
teriorly ; lateral stripes reddish brown abbreviated anteriorly; 
over the base of the wing with another smaller and less con- 
spicuous stripe; pleura with a brown spot over each coxa, these 
spots arranged in a triangle, the lowest itself triangular. Ab- 
deminal segments with brown posterior margins. Wing slight- 
ly yellowish. Tibiz and tarsi slightly infuscated. Recorded. 
from Pennsylvania, Maryland, and New Mexico. 


13. Sciophila lirta Meigen. 
1818. jirta, Meigen. Syst. Beschr. I. 251. 
1863. hirta, Winnertz, Verh. Zool.-bot. Ges. Wien. XIII. 749 

(Lasiosoma). 

Male and female. Length 3 to 4.5 mm. Shining black, or 
fuscous, including antennz, palpi and tarsi; halteres, coxz, legs, 
and body hairs yellow. Wings fuscous tinged; cell R, small, 
square; subcostal crossvein placed at or slightly proximad of 
the middle of this cell. Fore metatarsus 13-16 as long as the 
tibia. 

This form which has been recorded from Greenland may be 
distinguished from other dark colored species by its wholly 
black antennz, and by the location of the subcostal crossvein 
with respect to the small cell. 


14. Scioplila popocatepetl Bellardi. 
1859. popocatepetli, Bellardi, Saggio di Ditt. Messicana. I. 211. 
Female. Length 6 mm., expanse of wings 17 mm. Black, 
cinereous pollinose ; humeri, lateral stripes and obsolete spot at 
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base of the wing, posterior margin of thorax, pleura and ster- 
num, lutescent; the last two with cinereous; thoracic sete fine, 
black, and numerous, but not long, scutellar sete long and black. 
Abdominal tergites with lutescent posterior margins. Legs fus- 
cous, darker apically. Wings scarcely grayish, stigma fuscous; 
cell R, square, small, the bounding veins black and thickened. 
Halteres yellow, knob scarcely infuscated. 

Mt. Popocatepetli, Mexico, altitude 3,800 meters. The de- 
scription is insufficient for positive generic reference, but the 
numerous thoracic sete and small cell R, suggest Sciophila 
(Lasiosoma). 

Genus Paratima Mik. 
Paratima. Mik, Verh. Zool.-bot. Ges. Wien, XXIV. 333. 1874. 

Head placed low upon the thorax; palpi incurved, 4 jointed, 
the basal joint very short, the third and fourth cylindrical; eyes 
oval, somewhat emarginate at the base of the antenne; ocelli 
3 in number, arranged in a transverse line on the front, the 
middle one but little smaller than the laterals; antennz project- 
ing forward, 2+14 jointed, the basal joints very small, cupuli- 
ferm, the flagellar joints cylindrical, sessile, the joints gradually 
diminishing in length from the base to the tip. Thorax very 
highly arched, metanotum steep, scutellum small and without 
long sete. Abdomen long and slender, 7 segmented. Wing 
broad, with rather long hairs, especially apically, besides the 
usual setulz ; costa produced beyond the tip R,,,; subcosta end- 
ing in the costa proximad of the middle of the small cell R,, 
this cell much longer than broad; Sc, (subcostal crossvein) 
proximad of the small cell R,; the petiole of the fork of the 
media about half as long as the anterior branch; the cubitus 
forks proximad of the fork of the media; anal vein delicate and 
incomplete (fig. 87). Legs long; tibial sete very delicate or 
wanting, the spurs long. 

The members of this genus may be distinguished from My- 
comya by the widely separated ocelli of which the middle one 
is quite distinct; from the other Sciophiline they may be sepa- 
rated by the wing venation. 


Paratima recurva n. sp. 
Male. Length 5 mm. Head fuscous, transversely oval, 
somewhat flattened in front, hairy; ocelli 3 in number arranged 
in a nearly straight transverse line on the broad vertex; mouth 
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parts fuscous; antennz much longer than the head and thorax, 
pale yellow, the joints of the scape nearly spherical, fuscous, 
first flagellar joint over 5 times as long as wide, the following 
joints gradually decreasing in length. ‘Thorax ochraceous, with 
5 faintly brown longitudinal stripes, the middle one abbreviated 
behind, the next pair converging posteriorly, the outer pair 
abbreviated anteriorly; upon these lines are arranged hair-like 
setze, those over the base of the wing and on the scutellum long- 
est; pleura, sternum and metanotum brownish, nearly bare. 
Abdomen brown, posterior markings of the segments yellowish, 
hairs short, yellow; the abdomen long, slightly thickened api- 
cally, hypopygium (fig. 124) small. Coxe and legs long, yel- 
low, the tibia and tarsi somewhat darker, due mainly to the 
presence of brownish hairs; no lateral tibial sete, tarsi sparsely 
ciliated with very short and fine dark sete; spurs pale yellow, 
little less than twice as long as diameter of the tibia at the 
apex ; claws very small, apparently with only a single fine tooth 
near middle; empodium brushlike; fore metatarsus 0.9, the 
second fore tarsal joint 0.32 as long as the tibia. Wings hya- 
line, large, broad, longer than the abdomen, with long hair, 
especially apically, among the usual minute setulz; veins yel- 
lowish brown; costa (fig. 87) ends at the tip of the wing and 
beyond the tip of R,,., which is much arched; cell R, about 5 
times as long as wide; subcosta ends about opposite the prox- 
imal end of the small cell; the subcostal crossvein is nearly the 
length of the small cell proximad of the apex of the subcosta ; 
media forks slightly proximad of the apical end of the small 
cell, and the cubitus forks slightly distad of its base; anal vein 
not strong, ends a little distad of the fork of the cubitus. The 
figure 87 shows the wing slightly foreshortened. Halteres long, 
infuscated ; knob ovate, its base and tip more yellowish. 

One specimen from Old Forge, New York, collected by Pro- 
fessor Needham in August. 


6. Genus Polylepta Winnertz. 


Polylepta, Winnertz, Verh. Zool.-bot. Ges. Wien. XIII. 745. 
1863. 


Head small, flattened in front, placed low upon the thorax; 
eyes oval, somewhat emarginate at the base of the antenne; 
ocelli 3 in number, placed in a more or less curved line on the 
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broad front, the middle one smaller than the laterals; palpi in- 
curved, 4 jointed, the first joint very small, the second and third 
subequal, the last one longer than the others taken together ; 
antenne projecting forward, somewhat compressed, 2+14 joint- 
ea, the basal joints cupuliform, the flagellar joints cylindrical ; 
pubescent. ‘Thorax very short, highly arched; metanotum high, 
scutellum small; halteres with elongate knob. Abdomen long 
and slender; in the male somewhat clavate; genitalia small 
(figs. 118, 121), abdomen in the female cylindrical, constricted 
at the base, 7 segmented. Legs long, tibiz with spurs and with 
lateral setae. Wings elongate oval, not longer than the abdo- 
men, microscopic hairy. ‘The costa is usually produced beyond 
the tip of R,,. and nearly or quite reaches the tip of the wing; 
subcosta ends free or beyond the small cell R,, which is usually 
shorter than wide, and noticeably proximad of the middle of 
the wing; R,,, much curved or undulate, petiole of the media 
much longer than the R-M crossvein; the cubitus forks proxi- 
mad of the fork of the media; anal vein incomplete (figs. 88-90). 
Immature stages unknown. 


It seems to me that the characters used to separate Empaha 
from Polylepta are scarcely sufficient to give these independent 
generic rank. 

Table of Species. 


a. Subcosta ends free. 


b. Subcostal crossvein stands on the small cell, which is’ 


about twice as long as wide; Mass. 1. fragilis. 
bb. Subcostal crossvein is far proximad of the small cell; 
ING ISL, Ibs, (Cie, Co). 2. leptogaster. 
aa. Subcosta ends in the costa. 
b. Subcosta ends more than the length of the R-M cross- 
vein distad of the small cell; cubitus forks distad of 
Re die. S8)). 3. obediens n. sp. 
bb. Subcosta ends opposite the distal end of the small cell; 
cubitus forks proximad of the R-M crossvein (fig. 
89). 4. nigellus n. sp. 
For P. tibialis Coq. see genus Empalia. Walker’s species P. 
grisea (5) is not sufficiently well described to place generically. 
I suspect it is the same as Sciophila pallipes Say. 
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1. Polylepta fragilis Loew. 
1869. fragilis, Loew, Berl. Ent. Zeitschr. XIII. 138. 

Female. Length 4mm. Fuscous black, slightly white polli- 
nose, subopaque. Antennz fuscous black, the scape and the 
extreme base of the flagellum yellowish, the first joint of the 
former fuscous above; palpi yellow; ocelli arranged in a flat- 
tened triangle. Coxe and legs yellow, the tarsi except their 
bases, fuscous. Wings subhyaline, cinereous fuscous tinted; 
veins fuscous; costa not produced beyond the tip of R,y,,; cell 
R, nearly twice as long as wide, the subcostal crossvein placed 
at the middle of the anterior margin of this cell; subcosta is 
strong from the base of the wing to the crossvein, then abruptly 
interrupted; petiole of the media a little shorter than M, but 
over twice as long as the cell R,; cubitus forks distad of the 
R-M crossvein; R,,, noticeably undulating. Halteres pale. 
Recorded from Massachusetts. 


2. Polylepta leptogaster Winnertz. 

1863. Jleptogaster, Winnertz, Verh. Zool.-bot. Ges. XIII. 746. 

Female. Length 4.5 mm. Body brown. Margin of the 
mouth produced and bordered with hairs. The filiform antennce 
I I-3 times as long as head and thorax combined, the flagellar 
joints 3 to 4 times as long as broad. Abdomen very slender, 
cylindrical, 5 to 6 times as long as the very short thorax, con- 
stricted at the base. Coxe and femora yellow, tibia slightly 
darker, tarsi pale brown. Fore tarsus 21-3 times as long as 
the tibia, the latter about 1-16 shorter than the metatarsus. 
Wings hyaline, somewhat cinereous tinged. costa (fig. 90) pro- 
duced beyond R,,, to the apex of the wing; subcosta ends free 
proximad of the R-M crossvein; the subcostal crossvein far 
retracted, cell R, trapezoidal, 1% to 2 times as long as broad; 
petiole of the media about half as long as M,; cubitus forks 
distad of the small cell; anal vein slender, incomplete. Hal- 
teres whitish, with fuscous knob. Recorded from N. H. and 
Indiana. 


3. Polylepta obediens n. sp. 

Male. Length 5 mm. Head black; proboscis reddish; palpi 
and basal joint of antenne yellow, face and flagellum fuscous, 
the intermediate joints of the latter about 1% longer than the 
diameter. Mesonotum opaque with 3 dull dark brown conflu- 
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ent stripes; pleura, metanotum and scutellum brown,; humeri, 
base of scutellum and upper margin of the pleura, yellow, hairs 
pale. ‘Tergites each with dark brown margin posteriorly which 
is produced forward on the middle line covering over half of 
the segment, the whole of the first and the last two mainly, 
brown. Venter, and anterior part of each tergite mainly yel- 
low, hairs pale; hypopygium as figured (fig. 118). Coxe and 
legs together with the hairs yellow, sete of tibize and tarsi black, 
the longest of the tibial setee not longer than the diameter of 
the tibia; trochanters margined with black; (fore legs broken 
in specimens) ; proximal fourth of middle tibia distinctly swol- 
len; empodium not prominent; tarsal claws each with a basal 
tooth. Wings (fig. 88) hyaline, anterior veins brownish, pos- 
terior veins yellow, costa produced the length of the R-M cross- 
vein beyond the tip of R,,, but does not quite reach the tip of 
the wing; the subcosta is produced more than twice the length 
of the R-M crossvein beyond the distal end of the small cell 
R,; the subcostal crossvein is placed beyond the middle of this 
cell; R, is nearly straight, R,,, with a strong sigmal curve; 
M, about 134 times as long as the petiole of the media; cubitus 
forks a little distad of the middle of the petiole of the media; 
anal vein not strong, incomplete; halteres yellow. One male 
specimen from Pine Lake, Wisconsin, collected by Prof. W. M. 
Wheeler, in June; and another from Bedford, Mass. 

Female. Like the male but the base of the middle tibia is 
not swollen; the first and second palpal joints are but little 
longer than wide; the third and fourth subequal, about four 
times as long as wide, produced part of costa not quite as long 
as the R-M crossvein; fore metartarsus is I 1-6 times as long as 
the tibia. 

One female specimen from Hampton, N. H., collected by 
Mr. S. A. Shaw. This species differs from the European undu- 
lata in having a dull mesothorax. 


4. Polylepta mgellus n. sp. 

Male. Length 6 mm. MHead black, subshining, second an- 
tennal joint yellow, remaining joints fuscous, proboscis and 
palpi subfuscous; antennz longer than the thorax, third joint 
over twice as long as broad. ‘Thorax and abdomen wholly sub- 
shining black, except the humeri which are narrowly yellow; 
setee black; some of the hairs of abdomen subfuscous. Hypo- 
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pygium black, inconspicuous (fig. 121). Coxz and legs yel- 
low, trochanters tipped with black, tarsi brown; sete of the 
legs and on the coxe black; fore metatarsus .7 as long as the 
tibia; claws each with 2 short teeth; empodium brush-like. 
Wings (fig. 89) smoky hyaline, yellow basally, distal end of 
the heavier veins yellowish brown, the remaining veins yellow. 
Costa almost reaches the tip of the wing and is produced half 
the length of the R-M crossvein beyond the tip of R,,,; the 
subeosta ends opposite the distal, the subcostal crossvein oppo- 
site the proximal end of the small cell R,, which is trapezoidal 
and about as long as broad; M, is about 5.5 times as long as the 
petiole of the media; the sigmoid curve of R,,. is quite notice- 
able; cubitus forks very slightly proximad of the base of the 
R-M crossvein; anal vein strong but incomplete. Halteres yel- 
low. One specimen taken by Professor J. M. Aldrich on Mt. 
Constitution, Orcas, Id. Washington, in July. 


5. (?) Polylepta grisea Walker. 

1848. grisea, Walker. List of Diptera. Brit. Museum (Sciophila). 

Body dark grayish brown, clothed with yellowish hairs; eyes 
black; palpi tawny; feelers black, ferruginous at the base; legs 
pale yellow; feet somewhat darker; wings colorless, veins 
brown; poisers pale yellow. Length of the body 4 mm.; of 
the wings 8 mm. St. Martin’s Falls, Albany River, Hudson 
Bay. 

Recorded also from N. H. 


7. Genus Empalia Winnertz. 


Empalia, Winnertz. Verh. Zool.-bot. Ges. Wien, XIII. 763. 1863. 

Head, eyes, antennz, and legs as with Sciophila (Lasiosoma). 
Ocelli 3 in number, the laterals large, the middle one rather 
small, placed in a nearly straight transverse line, somewhat sep- 
arated from each other, on the broad front. Palpi 4 jointed, 
incurved, the first joint small, the second twice as long, the 
third longer than the first 2 taken together, the fourth filiform, 
half again as long as the third. Thorax small, oval, highly 
arched, mesonotum short haired and without setz; scutellum 
small. Abdomen 7 segmented, constricted at the base, taper- 
ing toward the apex; in the male compressed, in the female 
cylindrical, the ovipositor ending in 2 small lamellz; the hairs 
short and appressed. Wings elongate oval, with rounded base, 
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shorter or not longer than the abdomen, microscopically hairy. 
Costa produced far beyond the tip of R,,,, but not reaching the 
tip of the wing; the subcosta ends over the small cell R, curved 
toward the costa; Sc, (subcostal crossvein) proximad of the 
small cell; petiole of the fork of the media longer than the 
R-M crossvein; cubitus forks proximad of the fork of the 
media, but distad of the R-M crossvein; anal vein very short 
and incomplete (fig. 91). Winnertz reared specimens of this 
genus from rotten stems of Carpinus betulus. 


Empalia tibials Coquillett. 
1QoL,  wovalis, Coquillett, Proc: U.S) Nate) Mins) XOxCiiie seas 
(Polylepta). 

Female. Length 5 mm. Head black, the face yellow and 
_ rather densely covered with bristly hairs; antenne brown, the 
bases yellow, the third joint about twice as long as wide; mouth 
parts yellow, the penultimate and antepenultimate joints of 
palpi with leaf-like prolongation at the upper side of their 
outer ends; thorax polished, yellow, 2 approximated vitte on 
the mesonotum and a transverse row of 3 spots on the metano- 
tum dark brown, the hairs and bristles black ; scutellum brown- 
ish yellow; abdomen yellow, the broad apices of the segments, 
sometimes crossing the segment in the middle of the dorsum, 
dark brown; halteres and legs yellow, the tarsi yellowish brown; 
front tibiz each with a deep groove before apex of anterior 
side, extending about one-third length of tibia; wings grayish 


hyaline, costal cell tinged with yellow, subcostal vein obliterated 


at its apex, the crossvein slightly before base of radial sector, 
cubitus forking opposite the cell R,. N. H., N. J. 

This species, originally located in Polylepta, I think is more 
‘naturally placed with Empalia. The straight course of R,,, 
seems to me to have greater value as a generic character than 
the incompleteness of the subcosta. See note under the genus 
Polylepta. 


8. Genus Dziedzickia Johannsen. 


Dziedzickia, Johannsen, Genera Insectorum 44. 1909. 

Hertwigia, Dziedzicki, Pamietnik Fizyjograf. V. 3. 1885. 

Eyes oval, somewhat notched out around the base of the an- 
tenne, widely separated; ocelli 3 in number, the middle one 
smaller, arranged in a transverse line on top of the head and 
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widely separated from the eyes; palpi 4 jointed, cylindrical, the 
first 2 joints short, third joint about half again as long as the 
second, the fourth slender, sickle shaped, twice as long as the 
third; antenne 2+14 jointed, the first one cyathiform, the sec- 
ond cylindrical, the following joints cylindrical, slightly con- 
stricted in the middle. The hypopygium stands out, ovate in 
form, rather large, and not retractile into the abdomen. ‘The 
tibial setze are present. The costa extends beyond the tip of 
R,,;, just reaching the tip of the wing; subcosta ends in R, 
upon the small cell R,; this cell is usually over twice as long as 
wide; the media is forked under the distal extremity of this 
cell; the cubitus forks far proximad of the R-M crossvein, its 
branches widely separated; the second anal vein is stout and 
ends far beyond the base of the fork of the cubitus; the third 
anal vein is rather long but slender (fig. 92). 


Table of Species. 

a. Wings hyaline. 
b. Petiole of the media about five times as long as the 
R-M crossvein. 1. pullata. 
bb. Petiole of the media about twice as long as the R-M 
crossvein. ao Nwsp: 
aa. Wings dark brown; petiole of the media about equal to 
the R-M crossvein in length. 2. fuscipenmis. 


1. Deziedzickia pullata Coquillett. 
1904. pullata Coquillett, Invertebrata Pacifica I. 19. (Newm- 
pheria). 

Male. Length 3.5 mm. Brown, the first two joints of an- 
tenne, humeri, genitalia and legs, yellow, the latter changing to 
brownish toward apices of tarsi; antennze over twice as long 
as the head and thorax, joints of flagellum very elongate, the 
third joint of antennz about 5 times as long as wide; body 
opaque, the hairs and bristles black; bristles of tibiae shorter 
than greatest diameter of the latter; wings hyaline, pubescent, 
subcostal vein terminates in R, slightly before middle of cell 
R,, this cell about 3 times as long as wide, R,,, strongly bowed 
forward, peduncle of cell M, about 5 times as long as the R-M 
c1ossvein, cubitus at about one-fourth of distance from its base 
to the R-M crossvein. Stanford University, California. 

Two male specimens taken in December by Professor W. M. 
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Wheeler agree perfectly with Mr. Coquillett’s description, to 
which I may add that the fore metatarsus is about 34 as long 
as the tibia; empodium brush-like, shorter than the claws which 
have 2 teeth each; hypopygium small (fig. 120), and anal vein 
does not reach the margin (fig. 92). 


2. giedzickia fuscipennis Coquillett. 
1905. fuscipennis, Coquillett. Journ. N. Y. Ent. Soc. XIII. 67. 
: (Sciophila). 

Female. Length 6 mm. Distinguished by the dark brown 
wings. Black, the femora, tibiz and bases of the tarsi and of 
the halteres, yellow. Mesonotum polished, its hairs chiefly yel- 
low, the marginal bristles mostly brown, hairs of abdomen 
chiefly brown. First joint of front tarsi about 2-3 as long as 
the tibiz. Wings dark brown, subcosta terminates in R, near 
the middle of the small cell, petiole of cell M, subequal in length 
to the R-M crossvein, cubitus forks far before the R-M cross- 
vein. Length 6 mm. Kaslo, British Columbia. 

In this species the cell R, 1s much shorter than in D. pullata. 


3. Deziedzickia n. sp. 

There is an unnamed specimen from New Hampshire in the 
Loew collection at Cambridge with hyaline wings in which the 
petiole of the media is about twice as long as the R-M cross- 
vein. A note in German apparently written by Loew indicated 
that he was uncertain of its generic position and therefore re- - 
frained from naming it. 


9g. Genus Hadroneura Lundstrom. 
Hadroneura, Lundstrom, Acta. Soc. Fauna, Flora Fenn. 29, 
1907. 

Ocelli 3, middle one distinct. Wings (fig. 93) microscopi- 
cally setulose; costa slightly produced beyond the tip of R,,;; 
the veins of the anterior parts of the wing unusually thickened ; 
the cell R, elongated. The proboscis produced snout-like (fig. 
61 in Pt. 1). Abdomen 8 segmented. Distinguished from 
Dziedickia by the snout-like proboscis and somewhat heavier 
wing veins. 
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Hadroneura kincaidi Coquillett. 
1900. kincaidi, Coquillett, Proc. Wash. Ac. Science. II. 301. 
(Neewmpheria). 

Female. Length 6 mm. Head and its members black, sec- 
ond joint of antennz yellow, about one-half as long as the 
third, the 3 ocelli in a transverse row and widely separated from 
each other ; thorax black, opaque, gray pruinose, the mesonotum 
marked with 4 polished vitte, scutellum black, the base nar- 
rowly yellow, its hairs and those of the thorax golden yellow; 
abdomen brownish black, slightly polished, its hairs yellowish; 
coxe and femora yellow, tibiz yellowish brown, tarsi dark 
brown, front tarsi toward their apices, noticeably higher than 
wide; halteres yellow; wings hyaline, bare, subcostal vein end- 
ing in R, before middle of cell R,, the latter about twice as long 
as wide, anterior fork of media about Io times as long as its 
petiole, cubitus forking far before R-M crossvein, the latter 
shorter than first section of radial sector. Popof Island, 
Alaska. July. 

I have seen this species at the U. S. Nat. Museum, hence the 
generic reference. 


10. Genus Diomonus Walker. 
Diomonus, Walker, List. Dipt. Brit. Mus. I. 87. 1848. 

Large species, over 6 mm. in length. Ocelli 3, widely sepa- 
rated, the middle one but little smaller than the laterals; an- 
tenne 2+14 jointed, first basal joint pilose beneath. Thorax 
pilose rather than setose. The costa (fig. 94) ends at or but 
very slightly beyond the tip of R,,, close to the tip of the wing; 
R,,, slightly bowed back at the middle; cell R, less than twice 
as long as wide; petiole of the media longer than the R-M cross- 
vein; the cubitus forks far proximad of the fork of the media; 
the setulae are longer and more dense than in Mycomvya, the 
wing is marked with two dark spots. Legs very long, fore 
metatarsus longer than the tibia; the middle femur of the male 
bears a blunt spine on the under side; hypopygium small (figs. 
n23, 125). 

Walker’s comparison of this genus with Leptomorphus is a 
most happy one, for with the exception of the presence of R,,, 
in the wing of Diomonus, the two are very similar in structural 
characters. 
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Table of Species. 
a. Fulvous species. 
b. Thorax with blackish stripes; hypopygium as figured 
(fig. 123) ; abdomen not distinctly fasciate. 
1. bifasciatus. 


bb. Thorax without blackish stripes; abdomen fasciate 
with brown; hypopygium resembles that of D. pul- 
cher (fig. 125). 2. magnificus. 
aa. Blackish species. 

b. Thorax strongly tinged with blue, palpi brownish yel- 

low or yellow. 
c. Apical half of antenne pale yellow; legs mainly 
black. 3. nebulosus. 


cc. Antenne of the male dark brown; legs mainly 
yellow. 4. subceruleus. 


bb. Thorax and abdomen tinged with brown, palpi dusky; 
hypopygium as figured (fig. 125). 5. pulcher. 


1. Diomonus bifasciatus Say. 

1824. bifasciatus, Say. Long’s Exp. App. 363. (Sciophila). 

Male. Length 8 to tio mm. Antennz brown; basal joints 
yellow ; face yellow, at the base of the antenne black, remainder 
of head brownish or blackish; palpi yellowish. Mesonotum 
yellow with a pair of oblique slender blackish stripes which . 
arise near the anterior margin where they are clubbed, and meet 
at the base of the scutellum; another wider stripe along the lat- 
eral margin which nearly or quite touches the oblique stripe 
anteriorly; metanotum yellowish brown; lower half of the 
pleura brownish; hairs yellowish for the most part. Abdomen 
reddish, segments but slightly if at all darkened apically ; hypo- 
pygium small (fig. 123). Legs yellow, tarsi slightly darker; 
fore metatarsus nearly 1.5 times the tibia in length; wings yel- 
lowish tinged, with a brown spot covering the small cell and the 
crossveins, short preapical fascia extending from the tip of R, 
to M, and a very faint cloud proximad of Cu, ; anal vein strong 
but incomplete. Halteres yellow, base of the knob more brown- 
ish. 

Recorded from Northwest Territory, and N. H. My speci- 
men is from the latter locality. 
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2. Diomonus magnificus n. sp. 

Male. Length 8 to 12 mm. Head shining blackish brown, 
hairs mainly yellow; face strongly produced, yellow, palpi and 
other mouth parts yellow, scape of the antennz yellow, the pile 
on the under side of the first joint yellow; flagellum fuscous, 
its first joint about 4 times as long as wide. Thorax and abdo- 
men fulvous with yellow hair; the tergites with brownish pos- 
terior margins. Legs yellow, tarsi slightly darker; fore meta- 
tarsus about 13@ times as long as the tibia; all claws with 2 
teeth each ; empodium represented by a few short sete. Hypo- 
pygium resembling that of D. pulcher but the serrate lateral 
margin of the apex of the appendage marked “a” in figure 125 
is much shorter (fig. 114). Wings hyaline, yellow tinged, veins 
yellowish to yellowish brown, setz black, of greater length than 
the diameter of the largest vein, conspicuous; costa extends a 
very little beyond the tip of R,,,; the subcostal vein ends in the 
costa about opposite the distal end of the small cell R, which 
is nearly twice as long as wide; the subcostal crossvein is placed 
but slightly distad of the proximal end of the cell R,; R,,, is 
nearly straight and ends before the tip of the wing; petiole of 
the media is nearly half as long as M,; the cubitus forks notice- 
ably proximad of the R-M crossvein; anal vein strong but in- 
complete ; a brown spot covers the small cell and the crossvein ; 
a preapical triangular spot the apex of which is produced to 
the media; a faint cloud follows the course of the petiole of the 
media and another the course of Cu,, broadening on the mar- 
gin. Halteres yellow with more or less infuscated knob. 

Female. Similar to the male except for sexual characters. 
Ithaca, N. Y.; Salineville, Ohio; Mt. Greylock, Mass., (Owen 
Bryant, collector). 


3. Diomonus nebulosus Walker. 
1848. nebulosus, Walker. List. Dipt. Brit. Mus. I. 87. 

Body purplish black, shining; palpi tawny; feelers bright 
yellow, black towards the base, a little longer than the chest, 
having 15 or 16 joints; first and second joints dark red; mouth 
dark red; legs black; tips of the hips and thighs at the base 
pale yellow; hind thighs armed beneath, near their tips, with 
long, stout spines; knees yellow, shanks with two long spines 
at their tips; feet reddish brown; wings slightly tawny, with 
gray tips, and each having a brown spot near the fore border 
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a little before the middle; veins brown; poisers yellow, with 
brown tips. Length of body 10 mm.; of the wings 16 mm. 
St. Martin’s Falls, Albany River, Hudson’s Bay. A male 
specimen in the Loew collection at Cambridge, Mass., has the 
apical half of the antennz nearly white, sharply contrasting with 
the basal half. 


4. Diomonus subceruleus Coquillett. 

1901. subceruleus, Coquillett. Proc. U. S. Nat. Mus. 595. 

Male. Length 9 to 13 mm. Black, polished and strongly 
tinged with blue, the mouth parts brownish yellow, antennz 
dark brown, a yellow spot on each prothoracic spiracle; coxe, 
femora, and tibiz, yellow, the tarsi brownish yellow, halteres 
yellowish brown, the apices and peduncles yellow; hairs of 
mesonotum short, depressed, yellow, those of the sides, head, 
and abdomen rather long and black; wings densely hairy, gray- 
ish hyaline, a brownish spot at the R-M crossvein and a second 
beneath apex of R,; cubitus forking before base of radial sec- 
tcr; cell R, about as broad as long; front tibiz noticeably short- 
ez than the first joint of their tarsi; middle femora each bearing 
a robust, outwardly directed spine on the under side a short 
distance before the apex. Apical half of antenna of female light 
yellows Neer. al Canada 


5. Diomonus pulcher, Johannsen. 
1903. pulcher, Johannsen, Ent. News. XIV. 14.. (Sciopmila). 

This fly differs from S. subcerulea Coq. in the following par- 
ticulars: The thorax has no bluish tinge, the mouth parts are 
black and not yellow, and the antenne are gray. 

Male. Length 10 mm. Black, polished, with a brownish 
tinge. Palpi black, basal joint yellowish; face, front and occi- 
put shining black. Antenne fuscous, with whitish, very short 
appressed pile. Dorsum of the thorax, scutellum, metanotum 
and pleura polished black, sparsely covered with very short pale 
hairs; the prothoracic spiracle, the dorso-pleural suture, and 
behind the root of the wings slightly yellowish. Abdomen shin- 
ing black with a brownish tinge, especially at the incisures and 
the venter. The hairs covering the abdomen are short and 
pale. Femora and coxe, and anterior and middle tibie are a 
deep yellow; hind tibiz are slightly infuscated, all tarsi are 
brown, darker apically; tips of the posterior femora and of all 
tibia are brown. ‘The middle femora have a short, stout, blunt 
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-spur on the under side near the apex; the fore tibiz each with 
one, the middle and hind tibiz with two spurs. The wing vena- 
tion resembles that shown in figure 94, the forking of cubitus 
being proximad of the crossvein, the subcostal crossvein is near 
the base of the small cell; R, is nearly straight, and R,,, is 
slightly curved forward so that the distal third is parallel with 
R, and ends more than the length of the R-M crossvein before 
the tip of the wing. The cell R, is about 1.5 times as long as 
broad. The wings are short haired; the veins are yellow ex- 
cepting the crossveins which are dark brown. Covering the 
crossvein is a pale brown cloud, and near the apex below R, 
is another. The halteres are a dusky yellow or brown, the base 
of the peduncle is yellow. Described from one specimen taken 
ie root, at Axton, N.Y: 

I have also seen a specimen from Hampton, N. H., collected 
by Mr. S. A. Shaw. To the above description I may add that 
the three ocelli are in a transverse row on the front; the fore 
metatarsus is nearly I.4 times as long as the tibia in the male, 
a little less in the female; claws all with two basal teeth; hypo- 
pygium as shown in figure 125. 

A female specimen taken by Mr. Shaw at the same place and © 
time differs in having the intermediate segments of the abdomen 
with a reddish tinge; in one wing wholly lacking R,,,, and but 
feebly indicated in the other. This specimen would have been 
classified with Leptomorphus owing to the defective venation 
had it not been accompanied by the male. 


11. Genus Neewmpheria Osten Sacken. 
Neewempheria, Osten Sacken, Catl. Dipt. 9, 1878. 
Empheria, Winnertz, Verh. Zool.-bot. Ges. Wien. XIII. 707. 

1863. 

Ocelli two, large, closely approximate, if a median one is 
present it is exceedingly minute; eyes usually circular, but little 
if any emarginate; antennz somewhat compressed; no spur on 
middle coxz of males; costa (fig. 95-100) usually produced 
more or less beyond the apex of R,,, which usually does not 
reach the tip of the wing; a conspicuous longitudinal fold lies 
between the radial sector and the media; wing with fasciz or 
spots. Thorax somewhat setose; hypopygium various. In 
other respects like Mycomya. 
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In “Genera Insectorum” I united this with Mycomya, treating 
it as a subgenus, for the reason that I did not consider the 
fasciate wings of generic value, none of the other characters 
being uniformly trustworthy. I restore it because I now 
believe that in addition to the markings on the wing there are 
sufficient structural characters which combined mark the genus 
even though none of them can independently be relied upon. 
The hypopygia while apparently differing from that of My- 
comya are so varied and so complex in both genera that I have 
not yet found a single character which could be used to separate 
the two. 


Table of Species. 


a. Media forks distad of the small cell R, which is not more 
than 3 times as long as wide. 
b. Extremity of the wing not hyaline. 

c. Tergites of the first, third and fifth, and larger 
part of sixth, segments dark brown; a spot near 
anterior margin of second and fourth segments 
and produced in a median line, remaining parts 
and venter, yellow; entire dorsum sometimes 
dark brown. Length 4 mm. (fig. 98). 

I. macularis n. sp. 

cc. Intermediate abdominal segments each with a pair 

of spots near posterior margin, sometimes obso- 

lete; length 544 mm. 2. didyma. 

bb. Wing with broad subapical fascia, the apex of the wing 
clear hyaline. 

c. Spot which covers the R-M crossvein extends near- 
ly to the posterior wing margin; small cell R, 
over twice as long as wide; apex of subcosta 
evanescent. 

d. Subcostal crossvein is situated proximad of 
the base of the small cell R,; (fig. 95). 
3. nepticula. 
dd. Subcostal crossvein is slightly distad of the 
base of the small cell R,; (fig. 96). 
4. impatiens n. sp. 
ec. The spot which covers the small cell and the cross- 
vein does not reach the base of the fork of the 
cubitus ; the subcostal crossvein is placed distad 
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of the middle of cell R,; subcosta ends in the 
costa (fig. 99). 5. mdulgens n. sp. 
aa. Media forks proximad of the apex of the cell R, which is 
more than 3 times as long as wide. 
b. Apex of cells R,,, and M, nearly hyaline. St. Vin- 
eenh lish Wolk 6. maculipenns. 
bb. Apex of cells R,,, and M, broadly brown clouded. 

c. The brown cloud covering R,,, produced across 
the media; subcostal crossvein proximad of the 
apex of the very oblique basal section of the 
radial sector (fig. 100). 7. ilustris n. sp. 

cc. The brown cloud covering R,,, not produced; a 
brown cloud behind Cu,; abdominal segments 
bimaculate (fig. 97). 8. balioptera. 


1. Neewmpheria macularis n. sp. 

Male. Length 4 mm. Head and antennz yellow, the latter 
slightly darker apically; palpi dark brown, ocellar tubercle 
black; second joint of scape with a black seta on dorsal side 
near apex, the basal joints of flagellum over twice as long as 
wide, the apical end of each joint of flagellum except the first 
with setule more erect than on the remainder of the joint. The 
pleura, sternum, scutellum, and lateral margin of mesonotum 
pale yellow; the dorsum pale brown, margined with darker 
brown, on the paler portion are 2 fine longitudinal lines which 
converge and meet in the vertex of an elongate triangular brown 
spot just cephalad of the scutellum; metanotum brown. The 
lateral margins of the mesonotum are provided with black sete, 
more conspicuous at the base of the wings, also a few on ante- 
rior margin and just cephalad of scutellum, a few small ones 
on the dorsum, two longer ones on the scutellum. Tergites of 
the first, third, fifth and a larger part of the sixth segment of the 
abdomen dark brown; a spot near the anterior margin of the 
second and fourth and produced in a median line; the remain- 
ing parts, venter, and hypopygium (fig. 130) yellow. Legs 
yellow, tarsi more dusky, fore metatarsus is over 0.9 as long 
as the tibia; setee of fore tibiz few and short, those of middle 
and hind pairs more numerous, the longest about as long as the 
diameter of the tibia; spurs black; claws with one tooth each. 
Wings (fig. 98) hyaline, with a spot covering the small cell and 
the R-M crossvein but not reaching the cubitus, another cover- 


160 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


ing the apex of the wing from the tip of R, to the tip of Cu,, 
apex without hyaline spot; subcosta ends in costa opposite apex 
of small cell R,; subcostal crossvein a little before the middle 
of this cell, the latter but little longer than broad; costa notice- 
ably produced beyond R,,,; petiole of the media about half as 
long as M,; the cubitus forks under the base of the R-M cross- 
vein. Halteres yellow. Ithaca, N. Y. 

A female specimen from Montreal differs in having the top 
of the head pale brownish, no fine brown lines on the mesono- 
tum, and the brown of the second and fourth segments of the 
abdomen more extended, produced into a fine line to the pos- 
terior margin; fore metatarsus and tibia subequal. 


2. Neempheria didyma Loew. 

1869. didyma Loew, Berl. Ent. Zeitschr. XIII. 136 (Empheria). 
1866. bimaculata Loew, Berl. Ent. Zeitschr. X. 6 (Scioplila). 

Female. Length 5.5 mm. Yellowish. Flagellum of the an- 
tennz fuscous black, palpi black. The first segment of the ab- 
domen fuscous black excepting the sides and posterior margin, 
the intermediate segments yellow each with 2 transverse black 
spots on the posterior margin. Legs yellow, tarsi blackish to- 
ward their tips. Wings with cinereous tinge, toward the costa 
more yellowish; the costa produced slightly beyond R,,,; sub- 
costal crossvein at or distad of the middle of cell R,, this cell 
of medium size and much shorter than the petiole of the media; 
the first section of the radial sector and the R-M crossvein cov- 
ered by a cinereous fuscous spot, apex of the wing and apex of 
the posterior angle widely cinereous fuscous. Halteres yellow. 
Recorded from Canada. 


3. Neampheria nepticula Loew. 

1869. nepticula Loew, Berl. Ent. Zeitschr. XIII. 137. (Em- 

pheria). 

Male and female. Length 2.5mm. Pale yellow, palpi black, 
vertex and sometimes the mesonotum dusky yellow; the first, 
third and fifth abdominal segments black, the anterior half of 
the second blackish, the sides of the first segment in mature 
or the whole of the segment in immature specimens yellow. 
Wings (fig. 95) subhyaline, lightly cinerescent; costa produced 
far beyond R,,,, subcosta is paler and more slender than the 
other veins, becomes obsolete at the apex; subcostal vein is 
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placed near the tip of the costa and slightly proximad of the 
base of the cell R,, petiole of the media 3 times as long as this 
cell; a fuscous cinereous fascia extends from R, nearly to the 
posterior wing margin where it becomes very faint; apical third 
of the wing fuscous cinereous, becoming paler at the apex so 
that the mark appears like a subapical fascia. Fore metatarsus 
and tibia subequal. Length of wing 2.2 mm. Halteres pale. 
Recorded from Georgia and New Jersey. I have also seen a 
specimen from North Carolina. 


4. Neempheria impatiens n. sp. 

Related to the foregoing but differs in being larger, in having 
the subcostal crossvein slightly distad of the base of the cell 
R, and in having the petiole of the media about twice as long 
as this cell. 

Female. Length 4.5 mm. Head yellow; ocellar spot and 
palpi black, labellz tipped with brown; occiput tinged with 
brown; a transverse row of 6 or 8, black, procumbent setz just 
behind the ocelli. Mesonotum yellow, median and lateral stripes 
pale brown, the latter more distinct at base of wing; scutellum 
and mesonotum pale brown, pleura yellow with a longitudinal 
stripe over the middle and hind coxe; sete black, most con- 
spicuous at the base of the wing and in front of scutellum, 2 
long scutellar sete. Dorsum of the first, second, third, fifth, 
and sixth segments dark brown; the posterior and lateral mar- 
gins of these segments, the venter, ovipositor, and remaining 
segments, yellow. The dark coloring on the dorsum of the third 
and fifth segments rather more extended than on the others, 
covering all but very narrow lateral and posterior margins, ovi- 
positor slender (fig. 131). Legs yellow, sete and setulz black, 
tarsi appear more dusky. Middle and hind tibiz each with sev- 
eral rows of about 8 short black setz in each row; each claw 
with a tooth near base; fore metatarsus and tibia subequal in 
length. Wings (fig. 96) hyaline, each with 2 broad brown 
bands, the first from costal cell covering cell R, and extending 
to beyond the fork of the cubitus, gradually fading out toward 
posterior margin; the second, subapical, leaving the apices of 
costa and R,,, clear, extending to anterior branch of cubitus. 
Costa prolonged beyond apex of R,,, and not reaching tip of 
wing; the subcostal crossvein joins the radius slightly distad of 
the base of cell R,, the subcosta extending a little beyond this, 
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gradually becoming fainter toward the tip and seemingly join- 
ing the costa; cell R, over twice as long as wide; petiole of the 
media about twice as long as the small cell; cubitus forks slight- 
ly distad of base of the R-M crossvein, the latter rather long 
and much curved. Halteres yellow. Kingston, R. I. Col- 
lected in August by Professor John Barlow. 

A specimen from the Valley of the Black Mts., N. C., col- 
lected by Mr. Wm. Beutenmuller in July, and a specimen from 
Knoxville; Tenn., differ only in lacking the bar over the base 
of the cox and in having thorax a little more deeply yellow. 


5. Neempheria indulgens n. sp. 

Female. Length 5 mm. Head yellow; palpi, ocellar spot 
and sete black; flagellum of antennz infuscated, intermediate 
joints about as long as wide, second joint of scape with a long 
slender black seta on dorsal surface. Thorax wholly yellow, 
mesonotum with 5 longitudinal lines of small black sete be- 
sides the irregular lateral lines of longer setee which extend to 
base of wing, humeri with a number, scutellum with 2 long 
sete. Abdomen yellow, dorsum of second, third and fifth seg- 
ments with large dark brown subtriangular spot; ovipositor yel- 
lew. Legs yellow; fore metatarsus about 0.85 times as long as 
the fore tibia; middle and hind tibize with short black setz 
arranged in several longitudinal rows of 8 or Io sete in each; 
claws each with 2 basal teeth. Wings (fig. 99) hyaline, a brown 
spot covering the small cell and the R-M crossvein but not 
reaching the fork of the cubitus, a larger faint cloud posterior 
to Cu, and a subapical fascia from the tip of R, to the anterior 
branch of the cubitus, but leaving the tips of the costa, R,,, and 
the media clear; veins yellowish brown; subcosta reaches the 
costa slightly distad of the tip of the cell R,; the subcostal 
crossvein on the middle of the small cell which is but little longer 
than wide; petiole of the media is about half as long as Cu,; 
the cubitus forks slightly proximad of the base of the cross- 
vein; anal vein long but not reaching the margin. Halteres 
yellow. Taken in July at Montreal, Canada. 

Male. Two specimens from Ithaca, N. Y., have indications 
of four ferruginous thoracic stripes, but are otherwise similar. 
The hypopygium is as shown in figure 128. 

A specimen from Black Mts., N. C., taken by Mr. Beuten- 
muller, is similar to the Ithaca specimen but the subcostal cross- 
vein is placed at the apex of the cell R,. 
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6. Newempheria maculipennis Williston. 

1896. maculipennis Williston, Trans. Ent. Soc. London. 262. 

Male. Length 5 mm. Antenne about as long as the head 
and thorax together ; the basal joints light yellow, the remainder 
with a brownish tinge. Palpi brown; front and face yellow; 
mesonotum, except the lateral margins, light brown, with black 
hair and bristles ; indistinctly striped ; moderately shining. Pleu- 
ra, coxe and femora light yellow. Scutellum, except at its base, 
light yellow, and with two bristles on its margin. Abdomen 
light yellow, each segment with a large black or brown spot, 
not reaching the hind margin. ‘ibiz and tarsi yellow, but ap- 
pearing blackish from the abundant, short, black hair; front 
tarsi more than twice the length of their tibia. Wings nearly 
hyaline, with the following markings: the tip of the subcostal 
cell and the cell R,,, beyond R,,,, and the proximal end of the 
cell R,,,, brown; a more distinct brown spot clouding the sub- 
costal ‘crossvein, the basal section of the radial sector, the base 
of the cell R,,,, and, more diffusely, along the posterior branch 
of the media, to connect with a spot running from the cell R,,, 
into the hindermost posterior cell; a smaller brownish spot in 
the axillary angle; costal and subcostal cells yellowish; costa 
produced beyond the tip of R,y,,; R,,, situated a little beyond 
the furcation of the media. 1,000 ft., St. Vincent Isl., W. I. 


7. Newempheria illustris n. sp. 


Male and female. Length 5 mm. Resembles N. balioptera 
in possessing an elongate cell R,, but differs in the position of 
the subcostal crossvein and in coloring; from N. maculipennis 
it differs in having the apex of the wing more widely brown. 

Head yellow, ocellar spot and palpi black; antennz yellow, 
intermediate joints little if any longer than broad, 2 or 3 black 
setee at the apex of the second basal joint. Thorax yellow, 
mesonotum with 5 brown stripes, scutellum with a brown spot 
on the middle behind the suture, metanotum brown, setz black, 
those on the humeri, at the base of the wing and the 2 on the 
scutellum most prominent. Abdomen yellow, the dorsum of 
segments I, 3, 5 and 6 except at the incisures and a spot of 
ereater or lesser extent at the base of each of segments 2 and 
4, brown. The brown on the third and fifth extends to the 
lateral margins ; hypopygium as figured (figs. 126, 127). Legs 
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yellow ; setulze of tibiz and tarsi make these appear more dusky; 
setae of middle and hind tibiz shorter than diameter of these 
members; each claw with a tooth on the under side near the 
middle and 2 or 3 shorter tubercles near the base; fore meta- 
tarsus over 0.9 as long as the tibia in the male; subequal in the 
female. Wings (fig. 100) hyaline, veins brown; a brown cloud 
covers the subcostal crossvein and base of the radial sector; 
another cloud covers R,,,, broadens posteriorly crossing the pos- 
terior radial cell, then follows the posterior branch of the media 
and merges into the brown which covers the entire apex of the 
wing from the tip of R, to beyond Cu,; posterior to Cu, there 
is a faint indication of another cloud; the costa is distinctly 
produced beyond the apex of R,,,; the subcostal crossvein joins 
R, opposite the apex of the subcosta and before the apex of the 
very oblique first section of the radial sector; the media forks 
distinctly proximad of R,,,; the cubitus forks about opposite 
the base of the radial sector; anal vein distinct but incomplete. 
Halteres yellow. Ithaca, N. Y. 
8. Neempheria balioptera Loew. 
1869. balioptera, Loew. Berl. Ent. Zeitschr. XIII. 136. 

Female. Length 6.2 mm. Yellowish or dusky yellowish; 
bedy pile black. Head a little darker; antenne reddish yellow, 
apically blackish; palpi black. The posterior margins of the 
first abdominal segment with dark brown fascia and a large 
spot near each latero-posterior margin of segments 2, 3 and 4. 
In paler specimens the spots are pale brown. Hypopygium ro- 
bust (fig. 129). Legs yellow, tibia somewhat darker, tarsi 
blackish, fore metatarsus 7g as long as the tibia; tarsal claws 
each with 2 teeth. Wings (fig. 97) yellowish with a cinereous 
tinge, toward the costa more deeply yellowish; costa slightly 
produced beyond R,,,; the subcostal crossvein is placed near 
the base of the cell R,, this cell is large and longer than the 
petiole of the media; a fuscous spot extends from the subcosta, 
covering the subcostal crossvein, the basal section of the radial 
sector, the R-M crossvein and following the course of the peti- 
ole of the media; R,,, 1s covered by a small fuscous spot; apex 
of the wing from the tip of R, to the tip of Cu, fuscous as well 
as the part behind Cu,, apically somewhat more faint. 

This species has been recorded from Illinois and New Jer- 
sey. 1 have seen specimens from Ithaca, N. Y., and Chi- 
cago, Ill. 
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12. Genus Mycomya Rondani. 
Mycomya, Rondani, Dipt. Ital. Prodr. I. 194. 1856. 
Sciopmila, Meigen (part.) Syst. Beschr. I. 245. 30. 1818. 
Sciophila, Winnertz. Verh. Zool.-bot. Ges. Wien. XIII. 707. 

1863. 

The name Mycomya is used here in the sense of Sciophila of 
Winnertz over which it has priority. Neampheria which I con- 
sidered as a subgenus in the “Genera Insectorum” J here restore 
to its original position for reasons already mentioned. 

Head small, flattened in front, placed low upon the thorax; 
eyes elongate oval, usually emarginate at the base of the an- 
tennze ; ocelli placed close together, the laterals large, the median 
very minute or wholly wanting; proboscis short, palpi incurved, 
4 jointed, the first joint very small, the fourth longest ; antennze 
2+14 jointed, the joints of the scape setose at the tip, flagellar 
joints cylindrical, pubescent. Thorax highly arched, ovate, scu- 
tellum small, semicircular in outline. Abdomen slender, with 
7 visible segments, constricted at the base; somewhat clavate, 
particularly in the male; hypopygium rather small (figs. 132- 
I47) ; ovipositor short, terminating in 2 small lamellz (fig. 139). 
Coxze long, setose; legs long and slender, femora ciliated on 
flexor surface; tibiz with lateral sete. Wing (figs. 101-106) 
microscopically setulose, somewhat projecting beyond the tip 
of the abdomen. The costa usually ends at the tip of the wing 
where it meets R,,, but usually not produced beyond it; the 
subcosta may end in the costa, in R, or end free; the subcostal 
crossvein at or distad of the base of cell R,; cubitus forks prox- 
imad of the media; the anal veins incomplete and usually rather 
short. The larvae have been found in fungi and in decaying 
wood. 

Table of Species. 
Males. 

a. Thorax and abdomen nearly wholly dark; western species. 
b. Subcosta ends in R,; cubitus forks distad of the R-M 
crossvein. 1. littoralis, var. frequens. n. var. 
bb. Subcosta ends in the costa; cubitus forks proximad of 

the R-M crossvein. 
c. Middle coxz with spurs; petiole of media about half 
as long as M,. 4. calcarata. 
ec. Middle coxz without spurs; petiole of media about 
six times as long as R-M crossvein. 5. simplex. 
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aa. Thorax or abdomen or both with considerable yellow. 

b. Hypopygium with two slender, slightly curved, dorsal 
processes (fig. 147) ; fore metatarsus shorter than its 
tibia, no coxal spur; mesonotum vittate. 

6. Mycomya sp. 
bb. Hypopygium not as described above. 
c. Subcosta does not end in the costa. 
d. Subcosta ends in R,. 1. littoralis. 
dd. Subcosta ends free. 
e. Dorsum of thorax black; posterior margin of the 


abdominal sclerites black. 2. obtruncata. 
ee. Dorsum of thorax vittate; margins of abdominal 
sclerites yellow. 3. Sequas, nl. sp: 


ec. Subcosta ends in the costa. 
d. Posterior margin of tergites distinctly brown or 
black; anterior part yellow. 
e. Petiole of media equal or longer than M,. 

f. Dorsum of thorax with distinct black mark- 
ings; fore metatarsus shorter than tibia; 
subcostal crossvein at the middle of the 
Gall Ike. 

g. Mesonotum with 2 oblique lines which 
meet at scutellum; a median line and 2 
elongate lateral spots over the base of 


the wing. 7. obliqua. 
gg. Mesonotum with 3 confluent or subconflu- 
ent dusky stripes. 8. tantilla. 


ff. Mesonotum with faint markings. 
9g. migracauda. 
ee. Petiole of media shorter than M,. 

f. Middle coxz without spurs; fore metatarsus 
shorter than its tibie; median vitta of tho- 
rax usually paler than the laterals. 

10. brevivittata. 
ff. Middle coxe with spurs; fore metatarsus 
equal or longer than its tibia. 

g. Dorsum of abdomen with longitudinal 
black stripe; fore metatarsus equal to 
tibia in length ; subcostal crossvein prox- 
imad of middle of cell R,; length 4.5 
mm.; hypopygium as figured (fig. 135). 

Il. marginalis n. sp. 
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ij gg. Posterior margins of tergites black; fore 
metatarsus longer than its tibia; hypo- 
pygium as figured (figs. 132, 136). 
12. imitans n. sp. 
dd. Posterior margins of tergites yellow, or abdominal 
segments unicolored, yellow or brown. 
e. Abdomen with 2 or 3 spots on each segment; 

petiole of media shorter than M,. 

13. biseriata. 
ee. Abdomen not so marked. 

f. Dorsum of abdomen with a median row of 
large spots which may be confluent, form- 
ing a dorsal stripe; middle cox with 
spurs ; fore metatarsus equal or longer than 
the tibia. 

g. Fore metatarsus 1-10 longer than the 
tibia; hypopygium as figured (fig. 137) ; 
length 6.5 mm. 14. maxima n. sp. 

ge. Fore metatarsus subequal to tibia in 
length; hypopygium as figured (fig. 
135); length 4.5 mm. 
II. marginalis n. sp. 
ff. Tergites each with a more or less yellow pos- 
terior margin; or wholly of one color. 

g. Fore metatarsus is longer than the tibia. 

h. Abdomen brown, sclerites faintly yel- 
low margined posteriorly; length 4 
mm.; hypopygium as figured (fig. 
128); cell Ro 2.5. times “as lono as 
wide and half as long as the petiole 
of the media. 15. sigma n. sp. 


hh. Abdomen not so marked. 

i. Subcostal crossvein proximad of the 
middle of cell R,; only the pos- 
terior margins of tergites yellow; 
length 6.5 mm. 14. maxima n. sp. 

ii. Subcostal crossvein is near middle of 
the cell R,; length 3.5 mm.; both 
anterior and posterior margins of 
tergites yellow. 17. hirticollis. 
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gg. Fore metatarsus shorter than its tibia. 

h. Neither thorax nor abdomen with dis- 
tinct dark markings; cubitus forks 
under or distad of the R-M crossvein ; 
length 3 mm. St. Vincent Isl. 

18. meridionalis n. n. 
hh. Not as above. 
ie Wenedtiies minim wOnmaone! 

j. Thorax and scutellum yellow; cu- 
bitus forks far before the Base 
of the radial sector. 

19. Havohirta. 
jj. Thorax with three subconfluent 
black stripes; cubitus forks un- 
der the R-M crossvein. 
20. mendax n. Sp. 
i. Length 3.5 mm. or less. 

j. Subcostal crossvein proximad of 
middle of cell R,. 

16. appendiculata. 
jj. Subcostal crossvein at middle of 
Gell IR... 17. Jurticolhs. 


Females. 
a. Subcosta does not end in the costa. 

b. Subcosta ends in a stump; petiole of the media is shorter 
than M,; thorax yellow with dark brown stripes; cu- 
bitus forks under the R-M crossvein. 

c. Length 6.5 mm. 14. maxima n. sp. 
ce. length) 3.5 mm. 3. Sequax Nn. sp. 
bb. Subcosta ends upon R,; petiole of the media is longer 
than M,; length 3 to 4 mm. 

c. Thorax and abdomen mainly dark. California. 
1. littoralis var. frequens n. var. 
cc. Thorax and abdomen largely yellow. 1. littoralis. 

aa. Subcosta ends in the costa. 
b. Posterior margin of each tergite black or brown. 
c. Cubitus forks distad of the R-M crossvein; fore meta- 
tarsus shorter than the tibia; length 3 mm. 
d. Subcostal crossvein near middle of small cell R,. 
8. tantilla. 
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dd. Subcostal crossvein near base of cell R,. 
21. nugatoria n. sp. 
cc. Cubitus forks under or proximad of R-M crossvein. 
d. Mesonotum with 5 elongate spots or stripes, the 
median and the oblique first laterals meeting in 
front of the scutellum; petiole of media is equal 
or greater than M,. 7. obliqua. 
dd. Mesonotum with 3 more or less distinct stripes; 
the subcostal crossvein at or distad of the middle 
On cells: 
e. Petiole of the media about 1.5 times as long as 
cell R,; middle thoracic stripe subobsolete. 
22. onusta. 
ee. Petiole of the media about twice as long as the 
cell R,; middle thoracic stripe distinct. 
12. 1mitans n. sp. 
bb. Posterior margin of each tergite yellow, or abdomen is 
uniformly colored. 
c. Three elongate spots on each tergite. 13. biseriata. 
cc. Tergites marked otherwise. 
d. Fore metatarsus equal or shorter than its tibia. 


ey Wength= 3) 5) mm. 17. jurticollis. 
ee. Length 5 to 6 mm.; petiole of media is shorter 
than M,. 20. mendax n. sp. and varieties. 


f. Cubitus forks distad of the R-M crossvein 
and the subcostal crossvein is placed proxi- 
mad of the nnddle of cell R,. 
20. var. a. of mendax n. sp. 
ff. Cubitus forks under or proximad of R-M 
crossvein, and subcostal crossvein is placed 
at or distad of the middle of cell R,. 


9 a) 
+ 


g. Fore metatarsus is 0.9 as long as its tibia; 
the cubitus forks under the R-M cross- 
vein; the subcostal crossvein is near the 
middle of cell R,. 20. mendax n. sp. 


vie) 
vie) 


. Fore metatarsus is 0.8 as long as its tibia; 
the cubitus forks proximad of the R-M 
crossvein ; the subcostal crossvein is dis- 
tad of the middle of cell R,. 

20. var. b. of mendax n. sp. 
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dd. Fore metatarsus is longer than its tibia. 
e. Thorax black with yellow humeri; petiole of 
media about 6 times as long as cell R,; length 
4 to 6 mm. 5. simplex. 
ee. Thorax largely yellow. 
f. Subcostal crossvein is placed proximad or at 
the middle of cell R,. 
e. Length 3.5 mm. “Both anterior and pos- 
terior margins of each tergite, pale.” 
17. hirticollis. 
ge. Length 4 to 5.5 mm. 
h. Fore metatarsus about 1-12 longer than 


its tibia. 
i. Subcostal crossvein is placed at mid- 
dle or cellYR55 23" ,eeurvomieses 


ii. Subcostal crossvein proximad of 
middle of this cell. 
23. recurva vat. chloratica n. vat. 
h. Fore metatarsus over 1-5 longer than 
its tibia. 24. mcompta n. sp. 
ff. Subcostal crossvein is distad of the middle of 
the small’cell Ro > apex of Re) turmedsto- 
ward the base of wing’; length 6 mm.; 
Colorado. 25. angulata. 


1. Mycomya littoralis Say. 
1824. littoralis. Say, Long’s Exp. St. Peter’s River. App. 361. 
(Sciophila). 

Male. Length 3.5 mm. Vertex fuscous, ocellar spot, black, 
eye margin and.occiput subfuscous to yellowish; face, palpi, 
mouth parts and scape yellow; the flagellum fuscous, except 
sometimes I or 2 basal joints; third joint nearly twice as long 
as wide; antennal hairs pale, seta of the head, black. Thorax 
yellow, 3 dark brown stripes on mesonotum, the laterals abbre- 
viated anteriorly, the middle one prolonged both anteriorly and 
posteriorly ; anterior margin of scutellum and a spot on metano- 
tum, brownish; the 4 scutellar setee and the setz of the anterior 
and lateral margins of the thorax, black; the smaller sete of 
the dorsum, arranged in 3 rows of 2 lines each ,are also black, 
but the finer hairs on the dorsum and 2 longer ones on the pos- 
terior margin are pale yellow. Abdomen yellow, the dorsum 
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of the first and sixth in large part, and narrow posterior mar- 
gins of the remaining segments dark brown, usually also a 
brown spot on the anterior margin which is more or less pro- 
longed along the median line; abdominal hairs pale. Hypopy- 
gium (similar to fig. 144) yellow, much resembling that of 
M. penicillata Dzied.; the inferior forceps with broad margin 
and strongly ciliate; the superior forceps (fig. 145) widened 
spatulate, the margin with one long and slender seta and sev- 
eral shorter, stout, blunt spines, and arising from near the base 
a curved spatulate and setose process projecting laterally; the 
intermediate appendages are much prolonged, slender, doubly 
curved; the caudal margin of the ventral sclerite is bilobed and 
pectinate. The legs are yellow and quite slender, the fore meta- 
tarsus is over 34 as long as the tibia; the larger sete of hind 
tibize but little longer than the diameter of this member. Wings 
(fig. 101) hyaline, slightly yellow tinged; subcosta ends in R, 
usually proximad though sometimes distad of the middle of 
cell R, ; variable occasionally even in the two wings of the same 
individual, small cell about twice as long as broad measured 
along R,; petiole of the media longer than M,; R,,, ends very 
slightly before the tip of the wing; cubitus forks distad of the 
R-M crossvein. Length of wing is 3 mm. and is 3 times as 
long as the fore metatarsus. MHalteres yellow. Ithaca and Old 
Forge, N. Y.; Price Co., Wisconsin; July and August. 

Female. Similar to the male but the wing is slightly larger 
and the ratio of fore metatarsus to tibia is smaller. In imma- 
ture specimens the stripes on mesonotum may be pale brown, 
or the lateral stripe yellowish brown and the median stripe 
darker. 


Var. frequens n. vat. 

Male and female. Similar to the typical form in structure 
of wing and legs but differs in having head including mouth 
parts, thorax (except humeral spot and a spot at base of the 
wings), and abdomen dark brown; coxz yellowish brown; legs 
tinged with brown; and inner lobe of superior forceps crescent 
shape (fig. 144a, edge view). 

Berkeley (Wheeler) ; Alum Rock Park, San Jose; (Aldrich) ; 
Felton, St. Cruz Mts. (J. C. Bradley) ; California, March, April, 
May. 
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2. Mycomya obtruncata Loew. 
1869 obtruncata, Loew, Berl. Ent. Zeitschr. XIII. 139. (Scio- 
plula).. 

Male. Length 3.3 mm. Head fuscous black, lower half of 
the face paler ; antennz fuscous black, scape as well as the basal 
joint of the flagellum yellowish; palpi yellowish. Thorax fus- 
cous black, with black pile, humeri widely yellowish, the lat- 
eral margins whitish or pale yellowish; scutellum fuscous 
black ; upper half of the pleura dusky yellowish, lower half fus- 
ccus. First, sixth and seventh abdominal segments wholly 
black, the remaining segments yellowish, except for the black 
apical fasciz of each; hypopygium small, yellowish. Pile of 
the abdomen black. Coxe and legs pale yellow, tarsi fuscous. 
Wings cinereous tinged, veins fuscous; subcostal vein ends free 
a little beyond the subcostal crossvein which is placed slightly 
proximad of the middle of the cell R,; the petiole of the media 
and its fork subequal in length; the cubitus forks distad of the 
R-M crossvein. Length of wing 3.5 mm. Halteres pale. Re- 
corded from District of Columbia. 


3. Mycomya sequax n. sp. 

Male. Length 3.5 mm. Slender; head and antenne brown; 
ocellar spot black; occiput, face, palpi and base of antenne 
yellow ; with setee black; intermediate antennal joints about 1.5 
times as long as wide. Thorax yellow, the 3 dorsal stripes and 
metanotum pale brown with wide yellow lateral and posterior 
margins. Hairs pale. The last abdominal segment more prom- 
inent than the small and inconspicuous hypopygium (fig. 146). 
yellow, resembling that of ocultans Winn., as figured by Dzied- 
zicki. Legs long and slender, yellow, fore metatarsus over 1.25 
times as long as its tibia; spur of intermediate coxze slender and 
about half as long as the fore tibia; sete of hind tibia not twice 
as long as the diameter of this member. Wings (fig. 103) hya- 
line, yellow tinged, large veins brownish yellow, subcosta ends 
in a stump a little beyond the subcostal crossvein which is placed 
very near the base of the cell R,, the latter is large, over twice 
as long as wide; R,,, ends at the tip of the wing; the petiole of 
the media is equal to M, in length, the cubitus forks slightly 
distad of the R-M crossvein; the wing is 3.5 mm. in length 
which is 1.7 times as long as the fore metatarsus. Halteres 
yellow. 
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Female. Similar to the male but the fore metatarsus is 1 1-6 
times the tibia in length, and the subcostal crossvein is near the 
middle of the small cell R, which is not quite twice as long as 
wide; no coxal spurs. Both sexes from Ithaca, N. Y., taken 
in July. 

4. Mycomya calcarata Coquillett. 
1904. calcarata, Coquillett. Invertebrata Pacifica I. 19. (Scio- 
phila). 

Male. Length 4mm. Black, the extreme base of third joint 
of antennz, halteres, genitalia largely, femora, tibize and base 
cf first joint of tarsi yellow; third joint of antenne nearly 3 
times as long as broad, the following joints longer than wide; 
body opaque, gray pruinose, mesonotum marked with 3 black 
vittee, the middle one divided medially by a gray line, hairs and 
bristles of thorax black ; middle coxze bearing at apex of front 
side a forwardly directed, 2-pointed spur which is almost half 
as long as the coxe; bristles of tibiz shorter than the greatest 
diameter of the latter; fore metatarsus slightly shorter than its 
tibia; wings pubescent, hyaline, subcostal vein terminates near 
middle of cell R,, the subcostal crossvein slightly before the 
middle of this cell, the latter about 1.5 times as long as broad, 
R, and R,,, veins strongly bowed forward, peduncle of cell M, 
about half as long as M,, cubitus forks slightly before R-M 
crossvein. California. 


5. Mycomya simplex Coquillett. 
1905. simplex, Coquillett, Journ. N. Y. Ent. Soc. XIII. 67 
(Sciophila). 

Male and female. Length 4 to6 mm. Near calcarata but 
the middle coxze are without spurs, etc. Black, the mouth 
parts, bases of antennz, a humeral spot, base of venter, hal- 
teres, coxze, femora, tibiz, bases of tarsi and hind borders of 
abdominal segments of the female, yellow, hind coxz usually 
marked with brown. Antennz elongate, the joints beyond the 
second over twice as long as wide. Body opaque, densely gray 
pruinose, the hairs black. First joint of front tarsi subequal or 
slightly longer than the tibiz. Wings hyaline, subcostal vein 
ends in costa near or beyond middle of cell R,, petiole of media 
cell about 6 times as long as the small crossvein, cubitus forks 
slightly before the small crossvein. British Columbia, July and 
August. 
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6. Mycomvya sp. 

Male. Length about 3.5 mm. Head yellowish brown, occi- 
put, face and palpi yellow; ocellar spot distinct, blackish; setee 
black. Thorax yellow, 3 dorsal stripes dark brown, the lateral 
abbreviated anteriorly; scutellum and mesonotum pale brown; 
abdomen defective, tergites apparently mainly brown with yel- 
iow along lateral margin; hypopygium as figured (fig. 147). 
Coxe yellow, middle pair without spur; fore metatarsus .55 
times as long as its tibia. Antenne, wings and middle and 
hind legs missing. A specimen taken by Professor Wheeler, 
in August, in Price Co., Wis. 


7. Mycomya obliqua Say. 
1824. obliqua, Say, Long’s Exped. St. Peter’s River, App. 363. 
(Sciophila). 

Male. Length 3.5 mm. Head black, face, mouth parts and 
basal joints of antennee yellow; flagellum fuscous. Thorax yel- 
low with two oblique brown stripes which meet at the scutellar 
suture; a median stripe between these and produced to the 
collar usually paler brown, and two lateral darker brown stripes 
abbreviated anteriorly; scutellum except at the suture and dor- 
sum of metanotum usually dark brown; a few fine pale hairs 
on the dorsum; sete black. Abdomen yellow, the first, sixth 
and seventh tergites and the posterior third of each of the 
remaining ones black or dark brown; hairs pale. Hypopygium 
(fig. 133) yellow, resembling that of WM. lucorum Winn; supe- 
rior forceps are broad, and with rounded margins, setose; the 
intermediate appendages are long and very slender, doubly sin- 
uate, somewhat flattened, tapering at the apex and produced 
beyond the forceps; the caudal margin of the ventral sclerite 
is straight, strongly ciliate and with a small rounded protiber- 
ance on each lateral angle. ‘The legs are yellow and quite slen- 
der, tarsi slightly darker; fore metatarsus is 34 as long as its 
tibia, the larger sete of the hind tibiz are shorter than the 
diameter of the member. Wings (fig. 102) hyaline, slightly 
yellow tinged ; subcosta ends in the costa proximad of the distal 
end of the small cell; subcostal crossvein is placed nearly at the 
middle of this cell, which is about twice as long as wide; R,,, 
ends nearly at the tip of the wing; the petiole of the media is 
longer than M,; the cubitus forks almost directly under the 
R-M crossvein. Length of wing is 3.5 mm., which is 3.5 times 
as long as the fore metatarsus. Halteres yeiiow. 
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Female. Like the male but the wing is about 3.75 times as 
long as the fore metatarsus. New York; Rhode Island; Massa- 
chusetts (Johnson, col.) ; New Hampshire; Montreal. July and 
August. 


Two females from Wisconsin collected by Professor Wheeler 
differ only in having the petiole of media and M, subequal. 


8. Mycomya tantilla Loew. 


1869. tantilla, Loew. Berl. Ent. Zeitschr. XIII. 140 (Sciophila). 

Male. Length 3 mm. Head fuscous, palpi, proboscis, scape 
and basal joints of flagellum yellow, remainder of flagellum fus- 
cous; basal flagellar joints about 1.5 times as long as wide; an- 
tennal hairs pale, sete of head black. Thorax yellow, dorsum 
dark brown or with three subconfluent stripes in immature speci- 
mens; scutellum slightly infuscated ; metanotum subfuscous, the 
four scutellar setee and sete of the thorax are black; dorsum 
with a few fine pale hairs. Abdomen yellow, tergites each more 
o: less widely margined with black or dark brown, in well 
colored specimens the dark color is produced forward along 
the median line to almost the front margin leaving only more 
or less triangular yellow patches on the sides, in immature speci- 
mens the dark color is confined to the posterior third of the seg- 
ment; hairs of abdomen dusky. Hypopygium (figs. 140, 143) 
yellow, resembling that of M. brunnea Dzied.; large; the in- 
ferior sclerite (shown folded down in fig. 140a, and in profile 
in fig. 143) is large, with 2 stout spines on each laterai margin 
projecting laterad; the intermediate appendages are slender, 
lanceolate, not produced much beyond the end of the inferior 
margin; the latter has four blunt lobes; in addition there are 
or the inner surface a pair of slender cylindrical processes and 
a pair of four-tined forks. The legs are yellow, quite slender ; 
the fore metatarsus is 34 as long as the tibia, the larger sete 
of the hind tibia are longer than the diameter of this member. 
Wings (fig. 105) hyaline, slightly tinged with yellow; subcosta 
ends in the costa opposite the distad end of the cell R,; the sub- 
costal crossvein is about at the middle of this cell which is not 
twice as long on anterior margin as wide; R,,, ends before the 
tip of the wing and very slightly before end of costa; petiole 
of the media is longer than M,; the cubitus forks slightly distad 
of the R-M crossvein. Length of the wing is 3 mm., which is 
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2.75 times the length of the fore metatarsus. MHalteres yellow. 

Female. Like the male but the wing is proportionately 
larger. S. D. (Aldrich, col.); Wyoming and Wisconsin 
(Wheeler, Col.). September. Recorded also from Nebraska. 


9. Mycomya nigricauda Adams. 
1903. nigricauda, Adams, Kas. Science Quart. II. 23. (Scio- 
phila). 

Male. Length 4mm. Yellow, subshining; head black, base 
of antennze and mouth-parts yellow, sparse pile black; thorax 
yellow, in places slightly tinged with brown, viewed from before 
slightly grayish pollinose, pile black, halteres yellow; abdomen 
yellow, apices of segments, last one wholly black, hypopygium 
yellow, pile light brown; legs yellow, tarsi, except base, fus- 
cous ; wings hyaline, larger veins brown, subcostal crossvein near 
apex of subcostal vein and just before the middle of the cell R,, 
first branch of media about as long as its prefurca, furcation of 
the cubitus takes place just beyond the small crossvein. Colo- 
rado City, Colo., July. 


10. Mycomya brevitittata Coquillett. 


1905. brevivittata, Coquillett, Journ. N. Y. Ent. Soc. XIII. 67. 
(Sciophila). 

Male. Length 3.5 to 4 mm. Head reddish brown, vertex 
dusky; ocellar spot black, distinctly marked; face, palpi, pro- 
boscis, scape and basal joints of flagellum yellow, remainder of 
flagellum brown; antennz rather short, compressed, first fla- . 
gellal joint about twice, the others but little longer than wide. 
Thorax yellow, subopaque, lateral stripes brown or black, abbre- 
viated anteriorly and not meeting posteriorly; a brown spot 
over the base of the wing, a geminate reddish brown median 
stripe not reaching the scutellum, dorsum and sides of metano- 
tum and some spots on pleura, brown; the four scutellar sete, 
and the marginal setae of mesonotum black and conspicuous; 
the fine pale hairs more numerous than in related species. Ab- 
domen yellow, the posterior third or half of each tergite black- 
ish, subshining, sixth and seventh segments wholly black. Hy- 
popygium (fig. 134) yellow, resembling that of M. levis Dzied., 
the two pairs of forceps and the intermediate appendages are 
all slender and not produced beyond the margin of the ventral 
sclerite ; this sclerite is provided with a pair of lateral processes 
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each with about twelve stout sete, and a median pair of slender 
palmate lobes each with six fingers which decrease in length 
outwardly. Legs yellow, slender; fore metatarsus about 0.8 as 
long as its tibia; setee of hind tibia but little longer than the 
diameter of this member. Wings (fig. 104) hyaline, slightly 
smoky tinged, larger veins dusky yellow; subcosta ends in the 
costa before the middle of this cell; R,,, ends slightly before the 
tip of the wing; petiole of the media about half as long as M,; 
the cubitus forks proximad of the R-M crossvein. Length of 
wing is 3.5 mm., which is three times as long as the fore meta- 
tarsus. Halteres yellow. N. Y., Wis., Ill., May, July, August. 
The species was originally recorded from British Columbia. 


11. Mycomya marginalis n. sp. 

Male. Length 4.5 mm. Resembles MW. maxima but differs 
in size and structure of the hypopygium. Head brown; face, 
palpi and base of antennz yellow. Thorax yellow, the three 
wide stripes on mesonotum, lower margin of pleura, dark 
brown; scutellum yellowish brown; four scutellar sete and setz 
of mesonotum black; the finer hairs paler. Abdomen yellow; 
tergites each with a wide blackish longitudinal stripe, last seg- 
ment wholly dark, hairs brownish. Hypopygium (fig. 135) 
somewhat resembles that of MW. maxima but here the central 
“processus” is but feebly developed. Legs slender dusky yel- 
low, fore metatarsus and tibia subequal, middle coxe spurred; 
setee of hind tibiz about twice as long as the diameter of the 
member, hind coxze brown on outer side. Wings like those of 
M. maxima but the subcosta ends in the costa a little proximad 
of the distal end of small cell. Length of wing is 4.5 mm., 
which is 2.5 times as long as the fore metatarsus. Halteres 
yellow. One specimen taken in July in the Selkirk Mts., B. C., 
by Mr. J. C. Bradley. 


12 Mycomya imitans n. sp. 

Male. Length 4 mm. Head and antenne brownish; the 
basal joints of the latter, face, palpi, and in large part the occi- 
put, yellow; ocellar spot black and sharply defined ; intermediate 
antennal joints somewhat longer than wide, sete of the head 
black. Thorax yellow, three dark brown dorsal stripes, the 
laterals converging but not meeting, nor quite reaching scutel- 
lum, abbreviated anteriorly; the geminate median stripe abbre- 
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viated posteriorly; metanotum yellowish brown; four scutellar 
bristles and setz of the thorax black, finer hairs pale. Abdo- 
men yellow, each tergite with dark brown posterior margin 
which is more or less produced forward in a dorsal line; sixth 
and seventh segments wholly dark; hairs pale. Hypopygium 
(figs. 132, 136) yellow, resembling that of pulchella Dzied., dor- 
sally with a pair of doubly curved horn-like processes articu- 
lated at the base. Legs slender, yellow, fore metatarsus about 
1% times as long as the tibia; spur of middle coxe sickle shaped, 
short, about 1% as long as the fore metatarsus ; setee of hind tibia 
not twice as long as the diameter of the member. Wings hya- 
line, yellow tinged; subcosta ends in the costa beyond the middle 
of the cell R,, which is over twice as long as wide, the subcostal 
crossvein is near the middle of this cell; R,,, ends at the tip of 
the wing; petiole of the media is about half as long as M,; 
cubitus forks under or slightly proximad of the R-M crossvein. 
Length of wing is 4 mm., which is twice the length of the fore 
metatarsus. Halteres yellow. 

Female. Like the male but the subcostal crossvein is distad 
of the middle of the cell R, and the coxal spurs are wanting. 
Ir immature specimens the brown markings of head, thorax 
and abdomen vane) less) extended) 9 Ithaca, IN- You Mascaand 
Wis. (Wheeler, col.); Selkirk Mts., B. C. (Bradley, col-); 
Kingston, R. I. (Barlow, col.). July and August 


13. Mycomya biseriata Loew. 
1869. biseriata, Loew, Berl. Ent. Zeitschr. XIII. 140. (Scio- 
phila). 

Male. Length 5.7 mm. Yellowish; vertex dusky. Thorax 
yellowish ; dorsum with black pile; pleura with subfuscous spots. 
Abdomen with black pile; each segment excepting the first with 
a triangular fuscous black spot on each side which extends from 
the anterior nearly to the posterior margin. Legs pale yellow, 
tarsi more dusky. Wings uniformly tinged with cinereous yel- 
low, veins dusky yellow; subcostal vein ends in the costa (in 
the left wing its apex is subobsolete in the type specimen) ; cell 
R, is large, the subcostal crossvein is placed at the middle of 
this cell; petiole of the media is shorter than the cell M, but 
nearly twice as long as cell R,, cubitus forks under the base of 
the R-M crossvein. Recorded from the Red River, Canada. 
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An examination of the type shows that the posterior segments 
have 3 spots each, the middle spot becoming obsolete on the 
anterior segments. 

Female. Length 5.5 mm. Head and face reddish yellow; 
scape and basal flagellar joints yellow, remaining joints more 
or less fuscous; basal flagellar joints over twice as long as wide; 
ocellar spot and sete of the head black. Thorax yellow, 3 pale 
reddish brown dorsal stripes, the middle one divided; metano- 
tum and lower part of pleura with brownish tinge. Setze in- 
cluding the 4 of the scutellum, black, finer hairs pale. Abdo- 
men yellow, each tergite with a large, black triangular 
spot on each side and an elongate median spot extend- 
ing from the anterior nearly to the posterior margin thus form- 
ing a nearly continuous longitudinal stripe. Legs yellow, mid- 
dle and hind coxz with a large spot near the tip on outer side; 
tarsi infuscated; fore metatarsus about 0.85 as long as its 
tibia, setae of the hind tibia less than twice as long as the diam- 
eter of the member. Wings hyaline, slightly cinereous, heavy 
veins yellowish brown; subcosta ends in the costa before the 
distal end of the cell R, which is about twice as long as wide; 
the subcostal crossvein is placed near the middle of this cell; 
R,,, ends at the tip of the wing; the petiole of the media is 
about 54 as long as M,; the cubitus forks under or very slightly 
distad of the R-M crossvein; the wing is 5 mm. long, which is 
3.3 times as long as the fore metatarsus. Halteres yellow. Two 
specimens from the Selkirk Mts., B. C., collected by Mr. J. C. 
Bradley in July. 


14. Mycomya maxima n. sp. 

Male. Length 6.5 mm. Head brown, occiput paler, face, 
palpi, scape, and base of first flagellar joint yellow; flagellum 
dark brown, intermediate joints about twice as long as wide; 
the two ocelli prominent; sete black. Thorax yellow, three 
‘stripes on mesonotum dark brown, the middle one produced 
cephalad, the laterals abbreviated anteriorly but all three co- 
alescent posteriorly ; metanotum and two small spots over base 
of wing also brown; scutellum paler brown; sete black, inter- 
mingled with very fine pale hairs; four black scutellar sete. 
Abdomen yellow, each tergite with a dark brown or blackish 
spot extending from the anterior margin nearly to the posterior 
margin, widest at the middle; dorsum of the sixth and seventh 
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segments wholly black; hairs black. Hypopygium (fig. 137) 
dusky yellow, resembling that of M. bicolor Dzied, forceps 
slender, acuminate, the central “processus” truncate, with lat- 
eral setze near the tip and projecting far beyond the superior 
forceps. Legs slender, dusky yellow, fore metatarsus 1.1 
times as long as its tibia; each middle coxz with a cepha- 
lad projecting sickle-shaped spur which is about 1-3 as long 
as the fore metatarsus; sete of hind tibiz little longer than 
the diameter of the member. Hind coxz outwardly for the 
most part brown. Wings (fig. 106) hyaline, slightly cine- 
reous tinged; subcosta ends in the costa opposite the distal 
end of the small cell; subcostal crossvein is before the middle 
of this cell, which is about twice as long as wide; R,,, ends 
beyond the tip of the wing; petiole of the media is 34 as 
jong as M,; cubitus forks proximad of the R-M crossvein. 
The wing is 6.5 mm. long, which is 2.1 times as long as the fore 
metatarsus. Halteres yellow. One specimen from Maine taken 
by Mr. Owen Bryant in August. 

Female. A specimen taken at the same time and place differs 
as follows: lower margin of pleura is dark; the yellow of the 
abdominal tergites is confined to a posterior fascia, the fore 
metatarsus and tibia are subequal; coxal spurs wanting; sub- 
costa interrupted at the tip; subcostal crossvein slightly distad 
of the middle of cell R,; cubitus forks only slightly proximad 
of the R-M crossvein. Wing is three times as long as the fore 
metatarsus. 


15. Mycomya sigma n. sp. 

Male. Length 4 mm. Head, face, and antennze brownish, 
the basal joints of the last and the palpi yellow; intermediate 
antennal joints but little longer than wide. ‘Thorax yellow, the 
three dorsal stripes dark reddish brown, the middle one broad 
on anterior margin, tapering and not reaching the scutellum; 
the laterals abbreviately anteriorly and broadened posteriorly ; 
metanotum and lower margins of pleura also brown; the two 
scutellar bristles and the setzee of mesonotum brown. Abdomen 
brown, posterior and lateral margin a little more yellowish, 
margins not sharply defined; hairs pale. Hypopygium (fg. 
138) yellow; forceps short and slender, intermediate appendages 
lanceolate and acute and the “processus” consisting of a pair of 
slender, slightly clavate median lobes. Legs long and slender, 
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yellow; fore metatarsus I 1-16 times the tibia in length, sete 
of hind tibia but little longer than the diameter of the member. 
Wings hyaline, with a yellowish tinge; veins brownish yellow, 
subcosta ends in the costa about opposite the middle of the cell 
R, which is rather large, about 2.5 times as long as wide; the 
subcostal crossvein is proximad of the middle of this cell; the 
basal section of the radial sector and the R-M crossvein are sub- 
equal; R,,, ends at the tip of the wing; petiole of the media is 
about 2-3 as long as M,; cubitus forks distad of the R-M cross- 
vein; the wing is 4 mm. in length, which is 2 1-6 times as long 
as the fore metatarsus. Halteres yellow. A single specimen 
taken in May by Mr. Wm. Beutenmuller in the Black Mts., 
iNET. 


16. Mycomya appendiculata Loew. 


1869. appendiculata, Loew. Berl. Ent. Zeitschr. XIII. 139. 
(Sciophila). 

Male. Length 3.2 mm. Head and palpi yellowish, vertex 
dusky; antennz fuscous black, the scape and first joint of fla- 
gellum yellow. Thorax pale yellowish, mesonotum somewhat 
darker ; pile black. Abdomen fuscous black, the posterior mar- 
gin of each tergite, yellowish; the penultimate segment wholly 
black or with subfuscous margin. Hypopygium small, yellow, 
with slender lateral appendages, black. Coxe and legs pale 
yellow, tarsi fuscous black. Wings hyaline, cinereous tinged 
apically and posteriorly; cell R,,, more deeply tinged; veins 
fuscous ; subcostal vein, which is thin and pale basally, ends in 
the costa; cell R, small, the subcostal crossvein is placed proxi- 
mad of the middle of this cell; petiole of the media over thrice 
as long as the cell R,, but scarcely equaling the length of the cell 
itself; cubitus forks distad of the R-M crossvein. Halteres 
yellow. ‘The species has been recorded from New York. 

To the above may be added that the fore metatarsus is shorter 
than the tibia and the middle coxz are provided with spurs. 


17. Mycomya Mirticollis Say. 
1824. hirticollis, Say, Long’s Exp. St. Peter’s River. Appl. 362. 
(Sciophila). 
Length 3.5 mm. Antenne fuscous, the four basal joints yel- 
low; head black, face, mouth and palpi pale yellowish. Meso- 
notum with traces of three stripes; pleura yellow with a brown 
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spot over the hind coxz. Each tergite brown with both an- 
terior and posterior margins yellow. Wing slightly cinereous 
tinged. Halteres pale yellowish. Legs yellow, tarsi dusky. 
Reported by Say from the Northwest Territory. 


18. Mycomya meridionalis n. n. 
1896. diluta, Williston, (preoc.) Trans. Ent. Soc. London. 263. 
(Sciophila). 

Male. Length 3 mm. Reddish yellow; abdomen brown. 
Antenne about as long as the head and thorax together, some- 
what compressed; light brown, the basal joints yellow. Front 
and face brown or brownish-yellow, palpi brown. Thorax, coxe 
and femora reddish or luteous yellow; mesonotum brownish- 
yellow, with black hairs and bristles. Abdomen brown or yel- 
lowish-brown, with black hairs. ‘Tibize brown; tarsi blackish; 
front metatarsi a trifle shorter than their tibize ; hind tarsi scarce- 
ly longer than the tibiz. Wings tinged with brownish; the 
costal’ vein termimates at the) tip or Ri. cell Rey vernyasmone: 
furcation of the cubitus very nearly opposite the origin of the 
radial sector. St. Vincent Isl. 


19. Mycomya flavolurta Coquillett. 
1901. favolirta, Coquillett. Proc. U. S. Nat. Mus. XXIII. 596. 
(Sciophila). 

Male. Length 5mm. Head black, the face and mouth parts 
yellow, first two joints of antennz yellow, the remainder black, 
compressed, the third joint only slightly longer than broad;. 
thorax and scutellum yellow, polished, the bristles and numer- 
ous, rather long hairs also yellow; abdomen polished, yellow, 
the bases of segments 2 to 5, the whole of the sixth, and apex 
of abdomen, black; legs yellow, the tarsi brownish; halteres 
yellow; wings hyaline, cell R, about twice as long as broad, 
cubitus forking far before base of the radial sector; petiole of 
media 2-7 as long as M.; front tibiz slightly longer than their . 
takcSie ane) Copal sowie, ANS “Tal, 


20. Mycomya mendax n. sp. 

Male. Length 6 mm. Head black, face, palpi, and base of 
antennze yellow, flagellum fuscous, intermediate joints over half 
again as long as wide gradually decreasing in length toward the 
apex. Thorax yellow, dorsum with 3 subconfluent black stripes, 
of which the laterals are anteriorly abbreviated ; metanotum and 
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lower margin of pleura brownish; sete black, fine hairs pale; 
4 scutellar setae black. Abdomen yellow, tergites black, except- 
ing the wide posterior margins; hairs pale. Hypopygium (fig. 
141) yellow with a black margin, resembling that of MM. ornata 
Meig., superior forceps (fig. 142s) folded down in the figure, 
hidden by the large lobular intermediate appendages ; the ventral 
sclerite with short lateral setose lobes (inferior forceps?) and 
having two strong mesad projecting spines; mesad of these is 
a pair of pectinate processes each with five or six teeth. Legs 
yellow, fore metatarsus about a twelfth shorter than the tibiz; 
sete of hind tibiz about as long as the diameter of the member. 
Wings hyaline, yellowish tinged, larger veins yellowish brown; 
subcosta ends in the costa before the distal end of the cell R, 
which is twice as long as wide; subcostal crossvein near the 
middle of this cell; R,,, ends at the apex of the wing; petiole 
of media is 34 as long as M,; cubitus forks under the R-M 
crossvein; anal vein strong; wing 5.5 mm. long, which is 2.5 
times as long as the fore metatarsus. Halteres yellow. 

Female. A female taken in cop. with the above differs in 
being paler (perhaps immature), having only traces of thoracic 
stripes; abdominal markings pale brown, confined to the basal 
half of the segments ; wing twice as long as the fore metatarsus. 
One pair taken by Professor Aldrich at Juliaetta, Id. Also one 
specimen from Muir Woods, Marin Co., California, and another 
from Selkirk Mts., B. C., taken by Mr. J. C. Bradley. 

Var. a. A female specimen from Moscow, Id., collected in 
June by Professor Aldrich and another collected in Muir Woods, 
California, by Mr. J. C. Bradley, differ in being rather darker, 
in having the cubitus fork distad of the R-M crossvein and the 
subcostal crossvein placed near the basal fourth of the cell R,. 

Var. b. A female specimen taken in the Sierra Morena Mts., 
California, by Mr. J. C. Bradley in April differs in having the 
fore metatarsus .8 as long as the tibia, the fork of the cubitus 
proximad of the R-M crossvein and the subcostal crossvein 
distad of the middle of the cell R,. It is barely possible that 
this is the female of M. calcarata Coq. 


21. Mycomya nugatoria n. sp. 
nugatoria Wheeler, MS. (Sciophila). 
Female. Length 3 mm. Face and 2 or 3 basal joints of the 


robust antennz pale yellow; palpi and apical joints of antenne 
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fuscous, the latter covered with white pubescence. Head back 
of the insertion of the antennz opaque black. ‘Thorax very con- 
vex; dorsum with scattered long black hairs, the center reddish 
from the confluence of obsolescent stripes. Scutellum short and 
broad, bearing 4 bristles. Abdomen dull pale yellow, clothed 
with black hairs; posterior margins of segments infuscated. 
Legs pale yellow; median coxa with a large fuscous spot at the. 
apex; tibiz apeparing darker than the femur because covered 
with denser black hairs. ‘arsi infuscated towards their tips. 
Fore metatarsus 0.8 as long as the tibia; setee of hind tibia 
no longer than the diameter of this member. Wing grayish 
hyaline, with yellowish veins; subcosta ends in the costa about 
opposite the distal end of the cell R,, which is nearly twice 
‘as long as wide; subcostal crossvein is near the base of this 
cell; R,,, ends before the tip of the wing; the petiole of the 
media is as long as M,; the cubitus forks distad of the R-M 
crossvein; the wing is 3 mm. long, which is twice as long as 
the fore metatarsus. Milwaukee Co., Wis. (Prof. Wheeler, 
col:): 

A female specimen from the Black Mts., N. C., taken in May 
by Mr. Wm. Beutenmuller differs in having dark thoracic stripes 
and tergites with darker posterior margins; the cell R, also is 
slightly shorter and more distinctly trapezoidal. 


22. Mycomya onusta Loew. 

1869. onusta, Loew, Berl. Ent. Zeitschr. XIII. 138. (Sciophila). 

Female. Length 3.7 mm _ Yellowish, pilose, the sete black- 
ish, the hairs pale. Head yellowish, vertex dusky; scape pale 
yellow, flagellum fuscous black, the first joint of the latter some- 
times pale yellow; palpi subfuscous. Mesonotum with two wide 
stripes, abbreviated anteriorly, and between them anteriorly may 
be seen the beginning of a subfuscous median stripe; disk of 
scutellum subfuscous; pleura with subfuscous spots. Apical 
half of each tergite fuscous black. Coxze and legs pale yellow; 
tarsi fuscous. Wings uniformly cinereous, veins fuscous; sub- 
costal vein which is paler and more slender than the other veins 
is thickened and darkened at the extremity and ends in the 
costa; cell R, is large, the subcostal crossvein is placed at the 
middle of this cell; petiole of the media is nearly 1.5 times as 
long as the cell’ R,, and less than half as long as M,; cubitus 
forks proximad of the R-M crossvein. Length of wing 3.8 mm. 
Recorded from the District of Columbia. 
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23. Mycomya recurva n. sp. 

Female. Length 5 mm. Pale yellow; face, cheeks, palpi 
and 5 or 6 basal joints of antennz rufous yellow, apical joints 
of antennz fuscous; front and occiput dull brownish black, 
dusted with white. Thorax pale yellow, subopaque, appearing 
as if dusted with white; dorsum with a few sparse, rather long 
black hairs and 4 distinct reddish brown stripes. The inner 
pair is approximated, very narrow, beginning on the anterior 
edge of the dorsum, tapering posteriorly and terminating a 
short distance in front of the insertion of the scutellum; lateral 
bands broader, beginning a short distance from the anterior 
edge of the dorsum and terminating acutely in the posterior 
edge. Scutellum with pale fuscous disk, bearing 2 moderately 
long sete. Pleura somewhat fuscous posteriorly. Metanotum 
sordid with fuscous. Ground color of abdomen inclining to 
sulphur yellow; basal 2-3 of the tergum of each segment pale 
fuscous; a black band runs down the median dorsal line inter- 
rupted at the pale edges of the segment. Venter and genitalia 
uniform pale yellow. Legs pale yellow, lacking the whitish 
dust of the thorax; posterior coxze each with an elongate fus- 
cous spot; all the femora at their point of insertion very nar- 
rowly but distinctly edged with black ; hind tibiz with a row of 
about 7 almost equidistant spines on their outer faces. Fore 
metatarsus less than 1-12 longer than the tibia; setee of the hind 
tibia nearly twice as long as the diameter of this member. Wing 
grayish hyaline, lutescent along the costal margin; subcosta ends 
in the costa before the distal end of cell R, which is about twice 
as long as wide; subcostal crossvein is at the middle of this 
cell; R,,, ends at the tip of the wing; the petiole of the media 
is 0.7 as long as M,; the cubitus forks slightly proximad ‘of the 
R-M crossvein; the wing is 5 mm. long, which is 2.3 times as 
long as the fore metatarsus. Wisconsin (W. M. Wheeler, 
col.). 

Another female specimen from this locality differs in having 
3 more or less confluent spots on each tergite, forming a wide 
basal fascia with tridentate margin. 

Var. chloratica n. var. Wheeler MS. Subcostal crossvein 
is situated proximad of the middle of the cell R,; subcosta ends 
in the costa beyond the middle of the cell R, which is not twice 
as long as wide. Milwaukee Co., Wisconsin (W. M. Wheeler. 
col.). 
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24. Mycomya incompta n. sp. 

Female. Length 4.5 to 5 mm. Head black, lower part of 
face, palpi, scape, and under side of first flagellar joint, yellow; 
intermediate flagellar joints about twice as long as wide with 
whitish pubescence; sete of the head black. ‘Thorax yellow, 
the 3 subconfluent dorsal stripes, scutellum, metanotum, and 
lower margin of pleura brown; setz including those of the scu- 
tellum black. Abdomen yellow; the tergites brown with wide 
yellow posterior margins; hairs pale. Legs yellow, tibiz and 
tarsi appear darker; the fore metatarsus about %4 longer than 
the tibia; setee of hind tibia about twice as long as the diameter 
of the member. Wings hyaline, cinereous tinged ; subcosta ends 
in the costa nearly opposite the distal end of cell R, which is 
about twice as long as wide; the subcostal crossvein is placed 
very slightly distad of the middle of this cell; R,,, ends beyond 
the tip of the wing; the petiole of the media is 34 as long as 
M,; the cubitus forks proximad of the R-M crossvein; the wing 
is 4 mm. in length, which is 2 1-7 times as long as the fore meta- 
tarsus. Halteres yellow. 

Two specimens taken by Mr. J. C. Bradley in the Selkirk 
Mts. in August; one from Ithaca, N. Y.; and one from Capen, 
Maine. (Johnson, col.). 


25. Mycomya angulata Adams. 

1903. angulata, Adams. Kas. Univ. Science Bul. II. 22. (Scio- 
phila). 

Female. Length6mm. Yellow, subshining; head black, an- 
terior part of front, base of antennz, face and mouth-parts yel- 
low; thorax yellow, mesonotum with 3 subcoalesced fuscous 
fasciz, the middle one abbreviated behind, the lateral ones in 
front, pile, rather long and yellow, large spot on the pleura 
above middle coxze brown; abdomen yellow, base of segments 
brown, pile black; legs light yellow, anterior tibiz shorter than 
their tarsi; tips of tarsi fuscous; wings grayish-hyaline, cell R, 
twice as long as broad, R.,, angulate, its apex turned towards 
base of wing, subcostal crossvein slightly beyond middle of 
cell R,. Manitou Park, Colo., August. It is near S. flavolurta 
Coq., but differs in the markings of the thorax, length of an- 
terior tibiz, and the angulated R 
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ADDENDA. 


Monoclona furcata n. sp. 


Resembles elegantula in coloring but differs in the form of its 
hypopygium, the slightly greater length of the fore metatarsus 
relative to its tibia, and in the relative positions of apices of 
Sek, and R,... 

Male. Length 4mm. Head black; palpi, face, scape of an- 
tenna and the 2 basal joints of flagellum yellow, the remaining 
flagellar joints fuscous. Thorax yellow, the mesonotum with 
3 blackish stripes, metanotum, some spots on the pleura and the 
sternum more or less infuscated; hairs pale. Each abdominal 
tergite largely brownish, yellowish at the incisures, venter yel- 
low; hypopygium dark brown, each limb of the forceps with 2 
strong hooks united to a broad base to which is attached a very 
slender fishhook-like process projecting mesad. Legs yellow, 
tarsi somewhat darker; fore metatarsus over 0.95, the second 
fore tarsal joint over half as long as the fore tibia; tarsal claws 
each with a strong tooth at the base. Wings yellowish hyaline, 
veins dusky yellow; the small cell shorter than wide; the dis- 
tance from the apex of Sc, to R, is over 2.5 times the distance 
from R, to Ry,,; in elegantula these distances are to each other 
as 2to1. Stem of the halteres yellow, the elongate knob black. 

A single specimen taken at Orono, Maine, May 26, roto. 
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Mycomya maxima. 


Female. A specimen of this species taken in Orono, Maine, 
June, 1910, resembles the male described on page 179 in wing 
venation, the subcosta ending in the costa. The dorsal mark on 
each tergite is rather narrower than in the previously described 
specimens. I am now inclined to think that the female described 
before is abnormal in venation. In the table given on page 169 
this species will fall into the couplet with mendax, from which 
it may be distinguished by its relatively longer fore metatarsus. 
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Plate. 

Eudicrana obumbrata. 
Monoclona elegantula. 
Tetragoneura nitida. 
Sciophila (Lasiosoma). 
Paratinia recurva. 
Polylepta obediens. 

r nigellus. 
leptogaster (after Winnertz). 
Empalia (after Winnertz). 
Dziedzickia pullata. 
Hadroneura (after Lundstrom). 
Diomonus. 


oe 


Plate. 
Necempheria nepticula. 
impatiens. 
balioptera. 
macularis. 
indulgens. 
illustris. 
Mycomya littoralis. 

- obliqua. 
sequax. 
brevivittata. 
tantilla. 
maxima. 


Plate. 
Hypopygia. 
Monoclona elegantula. One limb of forceps. x 200. 
Tetragoneura nitida. Dorsal aspect. x 200. 
Sciophila (Lasiosoma) habilis. Dorsal aspect. x 200. 
a is glabana. Ventral aspect. x 100. 
Eudicrana obumbrata. x 100. 
Sciophila (Lasiosoma) severa. Dorsal aspect. x 200. 
2 e hebes. Dorsal aspect. x 200. 
Diomonus magnificus. One limb of inferior for- 
Cepsusax LOO: 
Sciophila (Lasiosoma) nugax. Dorsal aspect. x 200. 
Bi 7 impar. Mesal aspect. x 200. 
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Fan: 
118. 
119. 
120. 
ALL 
122) 


123% 
1240 
125 


4 AG). 
1277 


128. 
120. 
130. 
131. 


1g: 
133. 
134. 
135. 
1306. 
1A 
138. 
139. 


140. 
14]. 
142. 
143. 
144. 
145. 


140. 
147. 


Sciophila (Lasiosoma) novata. Ventral aspect. x 100. 
Polylepta obediens. Ventral aspect. x 200. 
Sciophila (Lasiosoma) novata. Dorsal aspect. x Ioo. 
Dziedzickia pullata. Dorsal aspect. x 100. 
Polylepta nigellus. Ventral aspect. x 100. 
Sciophila (Lasiosoma) glabana. Ventral aspect of 
dorsal sclerite. x 200. 
Diomonus bifasciatus. Ventral aspect. x 100. 
Paratinia recurva. Dorsal aspect. x 200. 
Diomonus pulcher. Ventral aspect. x 100. 


Plate. 
Necempheria illustris. Dorsal aspect. x 85. 
hae! . Lateral aspect, limb of in- 
ferior forceps. x85.. 
indulgens. Ventral aspect. x85. 
a balioptera. Oblique lateral aspect. x 35. 
macularis. Dorsal aspect. x II0. 
impatiens (ovipositor). Lateral aspect. 
aoe 
Mycomya imitans. Lateral aspect. x65. 
ve obliqua. Dorsal aspect. x 65. 
brevivittata. Dorsal aspect. x 65. 
2 marginalis. Ventral aspect. x 65. 
imitans. Dorsal aspect. x 65. 
maxima. Dorsal aspect. x65. 
iY sigma. Lateral aspect. x35. 
biseriata (ovipositor). Lateral aspect. 
X 35 
tantilla. Open. x 65. 
A mendax. Dorsal aspect. x 35. 
= is Limb of superior. forceps (s) 
and of intermediate appen-. 
dager mGi)s aa ho: 
tantilla. Lateral aspect of ventral scle- 
rite. x 65. 
a littoralis, var. frequens. Dorsal aspect. 
x35 
q o Superior forceps. x II0O. 
sequax. Dorsal aspect. x 85. 
= sp. Lateral aspect. x65. 


83, Eudicrana; 84, Monoclona; 85, Tetragoneura; 86, Sciophila (Zas/osoma); 
$7, Paratinia; 88-90, Polylepta; 91, Empalia; 92, Dziedzickia; 93, Hadroneura; 
94, Diomonus. 
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95-100, Neoempheria. tor-106, Mycomya. 


perry 


+ ore 


a So “tl Sen Ec AEN Se Se 


107, Monoclona; 1o8, Tetragoneura; 109, 10, If2, 113, £5, 116, 117, 110, 
122, Sciophila (Zasiosoma); 111, Eudicrana; 114, Diomonus; (18, 121, 
Polylepta; 120, Dziedzickia; 123, 125, Diomonus; 124, Paratinia. 


126-131, Neoempheria. 122-1. Mycomya. 
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BULLETIN No. 181. 


GALL APHIDS OF THE ELM.* 


Bort My PAtcE 


INTRODUCTION. 


The study of this little group of elm aphids involves various 
problems, certain of which may be outlined here, as they add 
an interest to the species concerned. 

Colopha ulmicola is considered by some the same as Colopha 
compressa of Europe. Even if this be the case, I have chosen 
to retain the American name for this species because it seems 
discreet to be entirely sure of the relations of this insect in one 
country before getting it involved with European problems. 


So far as the literature is concerned the cockscomb gall in 
America has been so constantly associated with Colopha ulmi- 
cola that it was with considerable surprise that I found that the 
species issuing from the cockscomb gall in Maine in 1909 was 
not a Colopha but a Tetraneura. ‘This cockscomb Tetraneura 
was, it seems, first taken by that most excellent observer Mr. 
Pergande years ago and in a correspondence with Mr. Monell 
received the name of Tetraneura colophoidea Monell mss. ‘This 
species was described and figured under the name of Tetra- 
neura ulmi (by error) by Mr. Sanborn,+ but the name of colo- 
phoidea never escaped manuscript except in a paper “Upon the 
Aphis-feeding Species of Aphelinus”’ by Doctor Howard,t 
where it was merely mentioned. 


The differences between 7. colophoidea and C. ulmicola ex- 
cept for the venation are perhaps not such as would definitely 
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separate these species, but as the venation runs constant in 
certain large collections it seems expedient to consider them 
as distinct unless future study shall show them to be dimorphic 
forms of the same species. 


There can be no doubt that Tetraneura colophoidea is the 
elm gall form of graminis (on grass). Similarly there seems 
no longer any reason to hold Colopha eragrostidis (on grass) 
distinct from ulmicola of the elm. 


Tetraneura ulmisacculi is described as a new species.’ It may 
prove to be a European species. It accords fairly well with 
Buckton’s* characterization of Tetraneura ulmi both as to gall 
and insect. It does not accord with Lichtenstein’s character- 
ization of ulmit~ nor alba.t+ The gall would preclude it from 
rubra, and as the European literature is not entirely clear for 
the species of Tetraneura it seems expedient to consider wlmi- 
sacculi as distinct from European species unless it can be defi- 
nitely shown to be the same. 


Tetraneura ulmi has been several times recorded for America 
but, except for some introduced specimenst which died out 
after the first year, there is no reason for considering these 
records as authentic for that species. 


Schizoneura americana is by some considered the same as 
the European Schizoneura ulmi. If not the same it is cer- 
tainly very closely allied. The fate of the migrants of this 
species has never been clearly followed. I find no recognizable 
constant differences between americana of the elm leaf curl and 
riley of the elm trunk and branch, and consider them possibly 
to be the same species. Biological proof of this is lacking. 


The gall of Pemphigus ulmifusus was described by Walsh 
40 years ago but except for a few words and comment at that 
time the insect was never characterized at all until it was de- 
scribed and figured from a specimen with freak venation as 
Schizoneura sp.§ in 1904. 

The present bulletin indicates the following unsolved or part- 
ly solved problems for the gall aphids of the elm. 


*British Aphides. 

yLes Pucerons des Ormeaux. 
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1. The fate of the migrants of Schizoneura americana, the 
relation of this species to riley. 

2. ‘The complete life cycle of Tetraneura gramumis. 

3. The complete life cycle of Colopha ulmicola. 


4. The relation of Colopha ulmicola and Tetraneura (colo- 
phoidea) graminis whether distinct species or dimorphic forms 
of the same. , 

5. The fate of the migrants of Pemphigus ulmifusus, and 
alternate host. 

6. The fate of the migrants of Tetraneura ulmisacculi and 
alternate host. 


7. The relation of the American species to the correspond- 
ing European species. 


It is with some hesitation that I present this group of aphids 
with so much still not ascertained concerning them. Yet the 
well-nigh hopeless mixups in the records of these species would 
need to be straightened if possible. 


This initial step I have earnestly attempted. The previously 
existing records, in many instances entirely unrelated as they 
stand, are correlated in this present paper so that they are pre- 
sented as a unit (of a scrapbook nature it is true) in order that 
certain previous errors need not be repeated. ‘The original 
descriptions of all the species have been quoted verbatim, as 
these are for the most part no longer available and a reference 
to them is necessary. Some entirely new data, for the most 
part slight, I have been able to add to each of the old species 
considered, but the paper is very largely compiled as will be 
seen by the liberal quantity of quotation marks. 

Even so much order in the existing chaotic records of these 
few species as is here given would have been impossible except 
for the generous aid which I have received. In this connec- 
tion I wish especially to thank Mr. J. T. Monell, who has gone 
carefully over the Colopha-Tetraneura situation so familiar to 
him, and sent me profuse notes and extracts and lent me aphid 
mounts most valuable for study, and I wish also cordially to 
thank Professor Oestlund, Mr. F. A. Sirrine and Mr. J. J. 
Davis, who have given me specimens and other aid most ser- 
viceable in the present study. 
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COLOPHA ULMICOLA 


Byrsocrypta ulmicola Fitch. 

Thelaxes ulmicola Walsh. 

Pemphigus ulnucola Packard. 

Pemphigus ulmicola Smith. 

Colopha ulmicola Monell. 

Glyphina ulmicola ‘Thomas. 

Colopha compressa (Koch) Lichtenstein and Cholodkov- 
cky et al. 

Colopha eragrostidis Middleton. 


In spite of the fact that this species is recorded by many and 
from many localities, very few original observations have been™ 
published since the Riley-Monell paper. From the character of 
most of the records of Colopha ulmicola it is quite impossible to 
tell whether they refer to wlmicola or colophoidea. Probably a 
verbatim quotation of the more significant accounts would be a 
convenience for the purposes of this bulletin,—that is to bring 
tegether what is known concerning the gall aphids of the elm 
for America. 

Fitch’s characterization (1858) is reproduced entire as fol- 
lows: 


“347. Elm Gall-louse, Byrsocrypta Ulmicola, new species (Homoptera. 
Aphidae.) 

“In June, an excrescence or follicle like a cock’s comb, arising abruptly 
from the upper surface of the leaf, usually about an inch long and a 
quarter of an inch high, compressed and its sides wrinkled perpendicular- 
ly and its summit irregularly gashed and toothed, of a paler green color 
than the leaf and more or less red on the side exposed to the sun; open- 
ing on the under side of the leaf by a long slit-like orifice; inside 
wrinkled perpendicularly into deep plaits and occupied by one female 
and a number of her young, some of which are often strolling otside 
upon the under surface of the leaf, minute oval yellowish white lice 0.02 
long, with blackish legs, the female more or less coated with white meal 
on her back, 0.07 long, oval and pale yellow with blacklish legs and 
antennae. Though I have not yet met with winged individuals, they in 
all probability pertain to the genus to which I have referred this species 
above. The galls may frequently be noticed on elm leaves. By the mid- 
dle of summer they become tenantless, dry and hard and of a blackish 
brown color.” 

Walsh’s (1862) description of the insect reads: 

“Thelaxes ulmicola Fitch. New imago—Black, more or less pruinose. 
Legs with the base of the femora and of the tibiae sometimes pale. 


: 
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Wings hyaline; costa to the base of the stigma very pale fuscous, the 
stigma a little darker; veins fuscous, the 3rd discoidal hyaline half- 
way from its base to the fork; hind wings with the veins subhyaline. 
Length to tip of wings .05—.07 inch. 

“Nine specimens. The antennae do not quite attain the origin of the 
first discoidal when the wings are expanded, and the stigma is twice as 
long as wide and hunched both anteriorly and posteriorly, its tips mod- 
erately acute. Occurs in elm-leaf galls, which are well described by 
Fitch (loc. cit.).” 

Riley in the Riley-Monell paper gives the following discus- 


sion of Colopha ulmicola which is reproduced entire: 


“CoLOPHA* ULMICOLA (Fitch). 

“(Forming cock’s-comb-like galls (Fig. 129 a) on the upper surface of 
the leaves of Ulmus americana, the galls appearing with the opening 
of the leaves, and turning brown and black in late summer.) 

“Another very common gall, which may be called the Cock’s-comb Elm 
Gall (almi-ulmicola) is also found on the White Elm, and particularly 
as in the case of the previous gall, on young trees. It was well described 
by Fitch} as an excrescence or follicle like a cock’s comb, arising 
abruptly on the upper side of the leaves, usually one inch long and 14 of 
an inch high, compressed and its sides wrinkled perpendicularly and its 
summit irregularly gashed and toothed; of a paler green color than the 


“*The bibliography of this species very well illustrates the confusion 
that too often surrounds the proper determination, not only of insects 
of this family, but of all orders. It is due to three causes, not easily re- 
moved: tst, the miserably insufficient nature of the earlier descriptions 
and definitions; 2nd, the isolation of the earlier English entomologists 
from those of the continent, and the dual nomenclature that has arisen 
from independent work; 3rd, the want of a common ground for generic 
characterization. Walsh referred the species to Thelaxes, which has, 
however, 5-jointed antennae. Vacuna, Heyden, is synonymous with 
Thelaxes, though Walker would restrict the former to alni, Schrank, 
and the latter to dryophila, Schrank (““The Zoologist”, London, February 
1870, p. 2001), without pointing out generic differences, as the want of 
a fork in the cubital vein in Koch’s figure is clearly an error of the 
artist. Mr. Monell founded the genus Colopha for ulmicola on the fact 
that the antennae of the winged female are 6-jointed. Such a difference 
can hardly have generic value when we find ulmicola occasionally with 
but 5 antennal joints, and (if Huxley is correct in his determination) 
dryophila sometimes with six (Trans. Linn. Soc. xxii, pp. 203, 234). 
But, taken in connection with the fact that ulmicola is a flocculent 
species, the true female producing but one large egg, while dryophila is 
without flocculence, the female (according to Huxley) laying many eggs, 
Colopha, considering ulmicola as a type, may be accepted as a good 
genus.” 


+Fitch Report on the Noxious Insects of N. Y. 347. 
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leaf and more or less red on the side exposed to the sun; opening on 
the under side of the leaf by a long slit-like orifice; inside wrinkled per- 
pendicularly into deep plates. The gall is always found between two 
of the branching parallel veins, and those between which it grows are 
generally drawn closer together than the rest. The corrugations and 
roughness, so characteristic of this gall, evidently result from the lesser 
susceptibility of the minute transverse veins to swell, compared with 
the more succulent tissue of the leaf. There is always a certain hoari- 
ness around the mouth of the gall below, while the base of the upper 
part is always contracted and compressed. 


“BIOLOGICAL. 


“The impregnated egg of this species is also to be found during the 
winter in exactly the same sheltered situations, in and under the bark 
of the White Elm, as that of Schizoneura americana. It is almost al- 
ways sheltered by the dry and somewhat wrinkled skin of the true fe- 
male, being seldom extruded, but occupying the whole of the body 1 Fig. 
129 b). Occasionally the mother skin is more or less freed. The young 
stem-mothers hatch from the winter egg about the same time, and are 
minute dark olive-brown specks, just visible to the unaided eye, and 
quite active during pleasant weather, crawling nimbly about over the 
tree, till they reach a tender leaf that is just unfolding, when they also 
settle upon the under surface, and begin to feed on and fret the same. 
They doubtless insert their beaks in various portions of the buds or ex- 
panding leaves ere settling, since, before the gall begins to form, the 
little architect has generally obtained twice the size it had when first 
hatched. By the middle of April, in the latitude of Saint Louis, the 
galls generally begin to show, at first as slight elongate ridges on the 
upper surface, with corresponding closed depressions on the lower sur- 
face. Upon drawing apart the lips of the wrinkle beneath, at this stage 
of the growth of the gall, the stem-mother, who still retains her glossy 
olive-brown appearance, is seen constantly running back and forth in the 
cavity, and inflicting rapid punctures with her beak, the inner surface of 
her dwelling being smooth and glossy, with a slightly blistered appear- 
ance, in contrast with the normal, more rough and pubescent texture of 
the under surface of the leaf. The development of the gall is very 
rapid, and, with favorable weather, the top part begins to bulge so as to 
give the contracted appearance of the base, and the tooth-like promi- 
nences begin to appear by the third day. The inmate likewise grows 
apace. After the first molt, she soon becomes more pyriform and paler, 
with transverse rows of powdery secretion. She is less active, but still 
marches about, incessantly fretting the surface with her short, stout 
beak. A second molt takes place, and by the time the gall has fully 
developed, or about two weeks from the time it commenced forming, 
the process of reproduction commences, and continues for two or three 
weeks, until the stem-mother is exhausted, and the gall is absolutely 
crowded with this second generation in all stages of growth. The lice 
are more or less covered and interspersed with the mealy or cottony 
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excretion, and with the various-sized globules of gummy liquid, which 
1s sometimes so abundant that it will fall upon the ground like a srower 
of milky fluid, whenever badly infested trees are shaken. The insects 
comprising this second generation, or the immediate issue from the stem- 
mother, thus born within the habitation which she had built up, are 
similar to their parent but somewhat larger at the moment of birth 
than she was, and of a paler olive-green color. They are quite active 
within the gall, exploring its concavities, and obtaining their nowrish- 
ment through its walls. After the second molt, they attain the pupa 
state, (Fig. 129, d), and in due time become winged. ‘There is but one 
generation produced within the gall—a generation, however, that be- 
comes very numerous under favorable conditions. They all become 
winged, and in this respect the species differs essentially from Sc/:/zon- 
eura americana as we have already seen. ‘The winged lice carry their 
wings flat on the back while in the gall, but deflexed afterward. They. 
issue from the slit on the lower surface of the leaf, which opens for 
their exit about the time they become fledged. “They are all females, 
and give birth, in the course of a day or so, to upward of a dozen young, 
which, when first born, are enclosed in the usual delicate egg-like cover- 
ing already alluded to, and which look like their immediate parent at a 
corresponding state of existence, except that their antennae have five 
subequal joints, and the promuscis reaches to the hind coxae (Fig. 
120, C). 

“So far I have been able to trace the history of the species with abso- 
lute certainty, watching it for several years, and proving, by extracting 
the stem-mother soon after she had commenced reproducing, that the 
second generation, 7. e., her immediate progeny, all become winged, the 
species agreeing in this respect with the gall-making species of P/yllox 
era that affect the Hickory. There is, however, a link yet wanting in our 
knowledge of the history of this species, between this third generation 
and the mouthless sexual individuals, the females of which so often 
perish while yet covering their solitary winter eggs. I have not been 
able to prove absolutely that there are two broods of the gall-making 
female, and my observations all tend to the conclusion that no galls are 
formed except by the stem-mother that hatches from the impregnated 
egg. I have never succeeded in obtaining galls either by enclosing the 
winged females in muslin bags tied on the living trees, or by similarly 
enclosing her immediate progeny, though I have succeeded in obtaining, 
without any difficulty, an abundance of galls by so enclosing the stem- 
mother. Moreover, all such succulent galls as this one are produced 
on the tender young leaves only, and I have failed to find them on any 
but those which develop early in the season. It is true that we may 
frequently find the galls quite fresh, and containing larvae, pupac, and 
winged insects as late as the first week in July, and these late galls, as 
well as the insects within them, are generally more yellowish than those 
found earlier in the year; but a careful study of the structure of the 
inmates shows them to be identical with those found in the earlier galls, 
and these late galls are, from present knowledge, to be attributed to the 
work of late hatching and late developing stem-mothers rather than to 
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work of the third generation. I am inclined to think that this third 
generation will be found to have a different habit, possibly feeding upon 
some other part of the tree, without forming galls, and producing in 
time the true sexual individuals, something as in the case of the seventh 
generation of S. americana. At all events, the true female (Fig. 129, b), 
with the solitary egg, is to be found about the trunk of the tree, as al- 
ready described. 


“DESCRIPTIVE. 

“COLOPHA ULMICOLA. 

“Byrsocrypta ulmicola, Fitch 4th (sic.)* N. Y. Rep. 1858, p. 63, 
(§ 347).—Thelaxes ulmicola, Walsh. Proc. Ent. Soc. Phil. vol. 1, 
p. 305, 1862; American Entomologist, Vol. i, p. 108, 1869.—Colopha 
ulmicola, Monell, Canadian Entomologist, vol. ix, p. 102, 1877. 

“Impregnated or winter egg (Fig. 129, b)—Length 0.38 mm, perfect- 
ly ovoid, shining olivaceous, inclining to brown, with no particular sculp- 
ture. 

“First generation, or stem-mother—o.4 mm. long when _ hatched. 
Antennae 4-jointed, joints subequal in length and thickness, but with 
the bases of hairs rather strong. Promuscis very short, reaching only to 
middle coxae or a little beyond. Upper tarsal hairs globate at tip and 
as long as tarsus. Smooth, dark olive-brown in color with black mem- 
bers. After first molt, the beak is still relatively shorter, as also the 
tarsal hairs; the color is paler, but the members are still black. She 
measures I mm. in length when beginning to bear, and the third joint 
of antennae is then somewhat clavate (Fig. 129, g), and as long as joints 
I and 2 together; the ath narrower, as long as 3d, and rather truncate 
at tip, with two rather conspicuous piliferous prominences. Color trans- 
lucent yellowish-green, often inclining to purple. 

“Second generation—o.4 mm. long when born (Fig. 129, c) ; nearly 
five times as long as wide; the antennae (Fig. 129, 1) short and 5-jointed, 
the joints subequal in length, the 3d shortest and narrowest, the 5th 
swollen and sub-fusiform, with rather strong bulbs at the base of the 
hairs. Promuscis reaching to hind coxae.. Distinct globate tips to the 
four tarsal hairs. Color pale olive-green, with black members and a 
dusky stripe on the notum. Pupa (Fig. 129, d) with antennae smooth, 
6-jointed, joints subequal in thickness, joint 4 only as long as 2; 5 and 6 
each twice as long; 3 four times as long. Color dingy orange, with a 
paler band around the thorax, embracing the wing-pads, and reminding 
one, on this account, of the pupa of Phylloxrera. Winged female (Fig. 
129, e): Average expanse 3.7 mm.; the form of body more as in 
Phylloxera, the abdomen tapering and narrower than the thorax, bear- 
ing from ten to twenty pseud-ova. Blackish, with an olive green. tint, 
the abdomen and under surface yellowish-green in the fresher individ- 
uals. Antennae (Fig. 129, f) reaching only to insertion of front wings, 
6-jointed ; joints 4, 5, and 6 subequal, and together equal to 3 in length. 


Still, 
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(Three specimens examined have joints 4 and 5 very imperfectlv sep- 
arated, causing the antennae to appear as 5-jointed). Wings as de- 
scribed by Walsh, the stigma being well rounded and pale. (Jn three 
specimens examined, the third discoidal of the front wing is simple and 
precisely as in Pemphigus; in one specimen, the first discoidal is want- 
ing on both front wings, and in another the fork of the third discoidal 
is wanting on the left one). Basal joint of tarsus rather short; tarsal 
claws only moderately strong. 

“Third generation—The young from the winged female, after being 
freed from the pellicle in which they were born, have stout five-jointed 
antennae, the joints subequal; stout but short promuscis reaching to 
hind coxae; rather large compound eyes. Proportions and shape of 
young Phylloxera. 

“True female: Legs short and the basal joint of tarsus rudimentary; 
antennae short, four-jointed, smooth, joints subequal, the third some- 
what longest. Mouth rudimentary. Described from skins surrounding 
impregnated egg. Males unknown.” 

Thomas (1879) gives for this species besides a systeniatic 


discussion, the following characterization: 

“Glyphina ulmicola. Fitch. The Aphis of the Elm-leaf Cockscomb 
gall. 

“This species forms the cone-shaped galls, so common on the upper 
side of the leaves of young white elms. These galls, which are often 
an inch or more in length, vary in height, from one to three-quarters 
of an inch; they are compressed and grooved on the sides, and perpen- 
dicular, showing tooth-like, conical projections at the top: opening by a 
long slit on the under side. ‘The inside is wrinkled perpendicularly into 
deep plaits or folds, and occupied by one female and her progeny, some 
of which may often be seen strolling out on the under side of the leaf. 

“My examinations of these insects show the characters of the species 
to be as follows: 

“Winged individual.—Length of body about .o05 inch, to the tip of 
the closed wings .o8 inch, thorax black; the abdomen dull black or 
greenish black above; paler, obscure green beneath; slightly pruinose. 
Antennae very short, scarcely reaching beyond the insertion of the fore- 
wings; first and second joint very short; third much the longest, about 
equal in length to the three fcllowing taken together, fifth and sixth 
about equal, all except the basal joints transversely corrugated. Wings 
transparent, resting somewhat flatly on the abdomen while in the gall, 
but after the specimens have been removed for a while, will assume the 
usual erect position, the costal and sub-costal veins dark; the latter 
robust and undulating; stigma prominent; the first and second discoidal 
veitis are close together; the third obsolete at base, emits the fork 
about midway its length (counting to the imaginary point of insertion). 
No honey-tubes; the abdomen expanding near the tip. 

“The wingless individuals are very short, broadly ovate, and very 
convex; Olive green, covered slightly with a white powder; antennae 
and legs very short.” 
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As stated under the discussions of colophoidea it is not cer- 
tain whether wlmicola and colophoidea are distinct species or 
dimorphic forms of the same species. Recognizing the danger 
of making a composite species on insufficient basis, I have con- 
sidered them distinct and think it expedient to do so unless they 
are definitely proven to be the same, although I find no char- 
acter except the venation to separate them, M being branched 
for ulmicola and simple for colophoidea. 


Concerning the stability of the branched M for ulmuicola the 
following statements are of interest: 


Walsh, who first described the winged form, put the insect 
in Thelaves (M branched) and figured the Thelaxes wing with 
a branched M. He-says, “Dr. Fitch had not seen the winged 
insect, of which I have obtained many specimens.” Mr. Monell 
erected Colopha (M branched) for this insect. In a letter to 
Mr. J. J. Davis, December, 1908, Mr. Monell wrote: “I have 
not seen the Colopha ulmicola for some years but have exam- 
ined hundreds of specimens and find venation very constant. 
I have also examined hundreds of Tetraneura colophoidea and 
find its venation always constant.” In a letter to me, February 
3. 1910, Mr. Monell wrote: “Riley gave a whole summer to the 
insect and published the results of his work in the Riley and 
Monell paper. All this time the Tetraneura was unknown. 
Riley’s collecting point was, when he lived about 5 miles west 
of Saint Louis, at Webster.” 

Riley, who must have seen many winged specimens, records 
(1879) only 5 specimens departing from Colopha venation. 
“Wings as described by Walsh, the stigma being well rounded 
and pale. (In three specimens examined, the third discoidal 
(M) of the front wing is simple and precisely as in Pemphigus; 
in one specimen, the first discoidal (A) is wanting on both front 
wings, and in another the fork of third discoidal is wanting on 
themlett sone 

Thomas (III Report) describes M branched as did Walsh, 
“the third (discoidal) obsolete at base, emits the fork almost 
midway its length (counting to the imaginary point of inser- 
tion) .” 

Cowen (1895) records in a preliminary list of the Hemip- 
tera of Colorado, as though it was exceptional, “Colopha ulmu- 
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cola Fitch. Fort Collins, July 8th, in ‘cockscomb’ galls on UI- 
mus americana. Five of the specimens examined have the cu- 
bital (M) of fore wings simple.” 

Mr. Sirrine’s letter (Feb. 28, 1910) states “the most constant 
distinction” (i.e., between ulmicola and colophoidea) “is the 
forking of the third discoidal.” 


We have then, Monell, Riley, Sirrine, Thomas, Walsh (cer- 
tainly competent observers!) all familiar with the species, giv- 
ing the venation with M branched and Cowen recording 5 
specimens with M simple as though they were exceptional. 

My personal acquaintance with Colopha ulmicola is chiefly 
limited to the following material: 


1. A slide lent me by Mr. Monell collected July 2, 1876, at 
St. Louis. The slide was labeled “Thelaxes ulmicola 157.” 
This material was collected before Riley’s paper appeared and 
was, Mr. Monell states, “certainly either type or co-type of the 
genus Colopha.”’ ‘There are 4 winged specimens on the slide, 
the 8 fore wings of which have M branched. Venation per- 
fectly regular. 


2. A slide lent me by Mr. J. J. Davis on which were mounted 
16 winged specimens collected at LeRoy, Illinois, July 10, 1907. 
Of these 15 specimens have M of both fore wings branched, 
and the other has M simple in one wing and an indication of 
the distal tip of a branch in the other wing. Of the 16 speci- 
mens 4 had irregular venation in varying degrees. 


3. A slide lent me from the Thomas collection. It contained 
I winged specimen. M of both wings branched, Cu and A 
of one wing also branched, and a slight stub branching from 
Cu on the other. 


4. A vial with several galls, winged individuals and pupz 
lent me from the Thomas Collection. Vial labeled merely “36.” 

The antennz of the specimens lent me by Mr. Monell have 
iil ome mm. ;1V; 0.05 mm.; V, 0.06 mm; VI, 0,065 mm.; 
approximately. Camera lucida sketch of one of these antenna 
is given in Fig. 176. The wing expanse is 3.7 mm. The an- 
tennze of the specimens lent me by Mr. Davis have III, 0.19 
mm.; IV, 0.05 mm.-0.06 mm.; V, 0.07-0.075 mm.; VI, 0.07 
mm.-0.09 mm. A camera lucida sketch of one of these is given 
in Fig. 178. The wing expanse is 3.6 mm. 
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5. slides lent me by Mr. Sirrine containing stem mother, 
pupe, and 12 winged forms from cockscomb galls on Cork 
Jai, I NC ee OR, (CRISS, WAI, TAO. 170), 

Besides the foregoing gall material I have examined as given 
in the following record, the grass form, the winged individuals 
of which show no distinguishing characters to separate them 
from the migrants from the gall. 

6. Colopha eragrostidis. A co-type slide lent me by Mr. 
Monell, to whom it was given by Miss Middleton in 1877. 
Two specimens on slide, both of which had M as typical for 
ulmicola though one Cu was abnormal in one specimen. An- 
tennze as in ulmicola. 

7. Colopha (eragrostidis) ulmicola. Slides lent me by Mr. 
Sirrine. Material comprises 1 apt. vivip. form and pupa from 
roots, several pupze and 9 winged forms from blades of Era- 
grostidis sp. Slides bear the dates of 9-28-92, 10-8-’92, 9-9-’93, 
9-20-93. Collections made in part at Squaw Creek. Wing and 
antennal characters as in co-type slide of eragrostidis and as in 
ulmicola. (Figs. 130, 132, 180). 

The October collection evidence of Osborn and Sirrine, the 
statement of Riley in regard to the identity of wlmicola and 
eragrostidis and the structural evidence of the mounted speci- 
mens from the various sources at hand during the present study 
are conclusive enough, I believe, to make eragrostidis definitely 
a synonym of ulmicola. For the important experimental evi- 
dence recorded in letter of Mr. Sirrine the reader is referred 
tc: page — of this bulletin. 

Following is given the original description of eragrostidis 
by Miss Middleton which was printed in 1878 in Bulletin No. 2 
of the Illinois State Laboratory of Natural History: 

“Colopha eragrostidis, new sp. 

“Winged individual——General color reddish-brown; head black; pro- 
thorax yellowish, rest of the thorax and abdomen reddish brown; veins 
of the wings dark; stigma pale brown. 

“Wings, when first seen horizontal, but becoming erect, formed and 
veined as usual; the third vein in the anterior pair with only one fork 
and obsolete nearly half way to the base of the fork; the first and second 
veins approximate very closely at the base. Posterior pair with but one 
discoidal vein. 

“Antennae six jointed, with the sutures between the third and fourth 
and between fifth and sixth transparent; first and second joints short; 
third about equal to the fourth, fifth and sixth united; the fourth and 
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fifth nearly equal in length; sixth very short, but little exceeding the 
first and second united. The antennae as compared with the body are 
very short, scarcely reaching to the base of the front wings; not tapering. 

“Wingless individual—Body covered with a cottony substance; beak 
short, not extending to the base of the second pair of legs. No honey- 
tubes. Length of the body .06 of an inch; to tip of wings .10 of an 
inch. (sic.)* 

“This species was found September Ist, 1877, on the upper leaves and 
fruit stems of a species of grass (Eragrostis poacoides var. megas- 
tachya), the blades of the grass folding over the insects. 

“It is also found on some species of Panicum. 

“This evidently belongs to Mr. J. Monell’s new genus Colopha, as the 
third vein of the front wing is but once forked, the hind wings have 
but one discoidal vein, and the antennae are six-jointed.” 


BIBLIOGRAPHY. 


It is with some hesitancy that I attempt a bibliography for 
ulmicola. Mr. Monell (The Can. Ent. IX, page 103) refers to 
such bibliography of this species as appeared before 1877 as 
a “Comedy of Errors,” and as Mr. Hunter’s list (1901) con- 
tins eight errors (some minor) the cock’s comb gall louse is 
still apparently a difficult species in a literary way. Eight or 
more authorities who have attempted references have added to 
the confusion. The following list is therefore offered some- 
what timidily, though hopefully. The accounts which I have not 
personally seen are cited in ( ). For the accuracy of the 
others [ am responsible. 


1858 (Pub. 1859). Brysocrypta ulmicola Fitch. Fifth Report Ins. N. Y. 
TranseN. YoSt. Aerie, Soc: Volk XVITE py 843; 
paragraph 347 (63rd page of 5th Report, paragraph 
347). Original description of galls, stem-mother, 
and nymphs. 

(1861. Osten Sacken, Stett. Ent. Zeit. 22: 422). 

1862. Thelaxes ulmicola Walsh, Proc. Ent. Soc. Phil. Vol. I. pp. 304, 
305, original description of winged form. p. 297, Fig. V. and 
table. 

C366.——— Walsh, Pract. Ent. r: 114; 2: 8.) 

1869. Thelaxes ulmicola, Walsh and Riley. American Entomoiogist. 
Vol. I, p. 108. Description of insect and gall and Fig. 90 of 
gall. Also p. 224 mere mention. 

1869. Thelaxes ulmicola, Packard. Guide: p. 523. 

“Pemphigus ulmicola of Fitch’ Packard. Guide: P. 524-525, 


*So it stands in the original description but it is evident that these 
measurements were taken for the winged and not wingless individual. 
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(1874. 
S77), 


188a. 


(881. 


1882. 


ry 1886. 


(1886. 
(1887. 
1887. 


(1888. 


1880. 


«1890. 
1890. 


1802. 
1892. 


1893. 
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with Fig. 525 (after Walsh and Riley) and brief quotation 
from Walsh and Riley, American Entomologist, Vol. I, 
p: 108. 


Raley, IN, M4 ition. juli, 22, jo, 37). 
Colopha ulmicola (Fitch) Monell. Monell. Can. Ent. 9: 102. 
Original description of genus and comments on bibliography. 


Pemphigus ulmicola. Emily A. Smith. Shade ‘Trees, in- 
digenous shrubs and vines, and insects that affect them. 
Ieper, JUN.) 

Brysecripta (Glyphina) ulmicola, Lintner. Country Gentl. July 
18. 43: 455. Brief account.) 

Colopha ulmicola, Riley. Bull. U. S. Geol. Surv. Vol. V. No. 
I, pp. 9-13. Fig. 2, a-g. Biological and descriptive. 

Glyphina ulmicola Thomas. Ins. Ill., 8th Report (Thos. 3rd). 
pp. 142-144. Fig. 21 (after Riley), Fig. 22 (after Walsh and 
Riley, American Entomologist). Description, Systematic dis- 
cussion. Comments on bibliography. Page 204-205 quotes 
Riley’s (Bull. U. S. Geol. Surv. V.) description. 

Colopha Lichtenstein. The American Entomologist. Vol. 
III. New Series Vol. I, No. 3, New York, March. “Inter- 
esting Notes from South France.” 

Colopha ulmicola, Packard. U. S$. Ent. Com. Bul. No. 7, p. 68. 
Quotes Fitch in part. 

Colopha compressa (Koch), Monell, Can. Ent. 14: 15. 

Glyphina (Colopha) ulmicola, Lintner. Country Gentl. Sept. 
23. 51: 713. Galls described, and synonyms and bibliography 
given). 

(1888) Glyphina (Colopha) ulmicola, Lintner, 3rd Report 126- 

128, I51). 

Glyphina (Colopha) ulmicola, Lintner, Country Gentl. June 23, 
52: 491. Brief notice). ; 

Colopha ulmicola, Oestlund Aph. Minn. pp. 25-26. Description 
and systematic discussion. 

Colopha (Glyphina) ulmicola, Lintner. Country Gentl. June 28. 
53: 496. Galls on the ‘weeping slippery elm’ are described and 
identified as those of C. ulmicola Fitch). 

(1890). Colopha ulmicola, Perkins Ann. Rept. A. E. S. Vt. 3rd. 

pp. 162-163. Fig. 19 (after Riley). 

Colopha ulmicola, Perkins 11th Rept. Vt. State Bd. of Agric). 

Colopha’ ulmicola, Packard Forest Ins. Fifth Rept. Ent. Comm. 
p. 227. Quotes Riley in part. 

Colopha ulmicola, Beutenmiiller. Cat. of Gall Insects. - 

Glyphina ulmicola, Osborn. Proc. Ia. Acad. Sci. Vol. I, pt. II, 
Cat. Hemip. of Iowa. 

Colopha ulmicola. Osborn and Sirrine. Iowa Acad. of Nat. 
Science, Dec. 28, (1892). Insect Life 5: 237. An October col- 
lection. Resemblance between ulmicola and eragrostidis com- 
mented upon and identity suggested. 


1893. 
1805. 
1895. 


£806. 


48096. 
1897. 
(1899. 
(1899. 
1899. 


1900. 
£00I. 
( 19OI. 
1902. 


+903. 


903. 
.904. 
1904. 


1905. 


1905. 


1906. 
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Colopha ulmicola, Riley. Insect Life 5: 235. Footnote. Ulmi- 
cola considered identical with eragrostidis.. 


Colopha ulmicola, Comstock. Manual p. 161. Brief description 
of gall. 

Colopha ulmicola, Cowen. Preliminary list of the Hemiptera of 
Colorado, p. 116. 


1897. Colopha compressa, Cholodkovsky (Zool. Anz., 1896, No. 
520, pp. 508-513, rev. in Zool. Centbl., 4 (1897), No. 
26, pp. 918-919). Colopha compressa of Koch is re- 
garded as identical with the American Colopha ulmi- 
cola. The intermediate generation of Colopha com- 
pressa was found on the roots of Aira caespitosa. 

Colopha ulmicola, Smith. Economic Entomology. p. 132. Fig. 
96 (after Riley). 

Cocks-comb Gall, Harvey. Rept. Me. Agr. Exp. Sta. for 1897. 
p. 173, mere mention. 

Sanderson. Amer. Gardening. 3 June). 

Felt. Rural New Yorker. 18 July). 

Colopha ulmicola, Johnson Bull. Div. Ent. U. S. Dept. Agric. 20 
(n. s.) ; 65 (Mentioned as injurious in Maryland). 

Colopha ulmicola, Lugger. 6th Annual Report of the Entomolo- 
gist. p. 168- Fig. 135 (after Riley). Id. Bulletin No. 60. 
Minn. Agric Exp. Station. 

Colopha ulmicola, Hunter Aphid. of N. A., p. 80. Bibliography 
in part. 

Colopha ulmicola, Bruner, Nebr. Farm). 

Colopha ulmicola, Cook. Galls and Insects Producing ‘Them. 
Ohio Nat. Vol. II, No. 7, p. 265 and Fig. 13 a, b. Discussion 
of structure of gall. 

Colopha ulmicola, Cook. Galls and Tea Producing Them. 
Ohio Nat. Vol. III, No. 7, p. 425, and Fig. 50 a, b. Discussion 
of structure of gall. 

Saunders. So. Dak. Agr. Exp. Sta. Bull. 81. 
Description of Elm Coxcomb Gall. pp. 63-64. 

Colopha ulmicola, Beutenmiiller. Amer.~“Mus. Jour. Vol. IV. 
No. 4. Insect gall number. 1904, p. 91, p. 123. Fig. 83. 

Colopha ulmicola, Cook. Galls and Insects Producing Them. 
The Ohio Naturalist. Vol. IV, No. 6. 

Colopha ulmicola, Cook. The Insect Galls of Indiana. (From 
the 20th Ann. Rept. of the Dept. of Geol. and Nat. Resources 
of Indiana. 1904, pp. 801-867), pp. 847, 848 and Fig. go. Brief 
description of gall. Bibliography in part and photo of galled 
leaves. 


Washburn roth Ann. Rept. of the State Ent. 
(Washburn 4th, pp. IV, V. Mention of gall and photograph 
Bis), 

Colopha ulmicola, Kellogg American Insects. p. 180. Brief de- 
scription of gall. 
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1906. Colopha ulmicola, Folsom. Entomology. Fig. 249. Photograph 
of galls on leaf. p. 255. , 

1906. Colopha ulmicola, Felt. Insects Affecting Park and Woodland 
Trees. N. Y. State Museum Memoir 8. pp. 172, 186-87, 247, 
620, 633. 

1878. Colopha eragrostidis Middleton, Bull. Ill. Lab. Nat. Hist. No. 2. 
p. 17. Original description. 

1887. Colopha eragrostidis, Oestlund Aphid. Minn. p. 29. Listed for 
_ America. 

1893 Colopha eragrostidis, Osborn and Sirrine, Proc. Ia. Acad. Sci. 
T: pt. 3, 100 (Insect Life 5: 237). Suggested identity with 
ulmicola. 

1893. Colopha eragrostidis, Riley. Insect Life 5: 235 foot note. Con- 
sidered identical with ulmicola. 

1901. Colopha eragrostidis, Hunter Aphid. of N. A. p. 80. Bibliography 
and host plants. 


TETRANEURA GRAMINIS COLOPHOIDEA 
Tetraneura gramunis Monell. 
Tetraneura colophoidea Monell mss. 
Tetraneura ulmi Osborn-Sirrine. Not Linn. 
Tetraneura ulmi Sanborn. Not Linn. 
Tctraneura colophoidea Howard. 
Tetraneura ulmicola Gillette. 
(Producing a cockscomb-shaped gall on the dorsal side of 
leaf of Ulmus americana. Fig. 126). 


DESCRIPTIVE. 

First genération,—apterous viviparous stem mother. Eyes 
in a group of three ocelli on each side of head. Head, thorax, 
and abdomen translucent, pale yellow and pulverulent. Head 
sometimes a little smoky. Antennz, beak, and legs (femora, 
tibia, and tarsus) dusky. Beak short, not reaching second coxe. 
Antenna 4-jointed (sometimes 5-jointed by a faint division of 
Til). III about the length of I1+II and about twice as long 
as IVC iin’ the specimen measured, If 0:05) miu LE ioons manne. 
III, or: mm.; IV, 0.05 mm. ‘Total length of large individual, 
1.57 mm. Color description from live mature specimens ex- 
amined July 8, 1909, measurements from balsam mounts. At 
this date in some galls the stem mother was still plump, in 
others much shrunken. Habitat,—single stem mother with 
progeny in cockscomb gall on Ulmus americana. Figs. 172 
and 173. Maine collection numbers aphid 23-09, aphid 57-00, 
aphid 65-09. 
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Apterous viviparous form not stem mother. Head and tho- 
rax white, abdomen greenish. Eyes, antenne and legs dusky. 
Antenna 6-jointed. I, II about subequal; III, IV, V about 
subequal, each being shorter than II; VI about equal to [V+ V 
amdmioncer than T. 1) 0.03 mm,.; Il, 01035, mm.; ILI, o.o29 
mie. 0.027 mim. 5 VV, ©.025 mm.; Vi, 0.055 mm: Beak 
short, not reaching second coxe. ‘Total length of body, 1.5 
mm. This form when removed from the gall propelled itself 
with a humping motion by curling under the tip of the abdo- 
men and using that as an aid in locomotion. Color description 
from live mature specimens taken July 14, 1909, measurements 
from balsam mounts. Habitat, 1 or 2 frequently found in 
cockscomb gall on Ulmus americana in company with stem 
mother and pupe of 7. colophoidea. 


Described from 6 specimens. Figs. 133, 174. Maine col- 
lection number Aphid 65-00. 


Second generation,—migrants. Abdomen and ventral body 
greenish black, abdomen pulverulent, antenne, head, thorax and 
legs black. Wings as typical for Tetranewra,—M unbranched 
in fore wing and Cu wanting in the hind wing. Veins and 
stigma are dark. Wing expanse about 4 mm. Antenne with 
IV, V, VI approximately subequal. III, 0.175-0.195 mm.; IV, 
0.075-0.085 mm.; V, 0.065 mm.; VI, 0.055-0.063 mm. III with 
an average of 12 partial annulations. IV with an average of 
6 partial annulations. V with an average of 4 partial annu- 
lations. VI comparatively smooth though with irregular annu- 
lations frequently present, especially at base of unguis. (Figs. 
169, 170). 

This generation while in the young nymphal stage are yellow 
and colored like stem mother except that the eyes are red. 
Pupz about ready to molt have head, prothorax, and abdomen 
dark bluish black. Antenne 6-jointed (Fig. 171). Antenne, 
legs and thorax are much paler and the wing pads are a trans- 
lucent smoky white. Eyes black. Color description from live 
specimens examined July 8, 1909. Habitat, developing in cocks- 
comb gall on Ulmus americana and migrating from elm upon 
leaving gall. Maine collection numbers aphid 57-09, aphid 
65-00. 

? generation. Larve. Beak reaching to 2nd coxe. 
Antenna 5-jointed with V very uneven and ragged at tip. See 
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Figs. 143, 144, 145. Described from 3 balsam specimens of 
material collected by F. A. Sirrine, 9-30-92. Habitat, roots 
of grass, Leersia virginica. 

? generation. “T. graminis n. sp. Head and thorax 
lusky, abdomen dusky or sometimes of a greenish or yellowish 
‘inge. Antenne dusky, the third joint as long as the three 
following taken together; joints four and five equal; apical 
joint a little over half as long as the preceding. Wings hya- 
ane. Subcostal of the hind wing comparatively straight. 

Length of body .08, to tip of wings .12 in. 

On leaves of Aira cespitosa and Agrostis plumosa, enveloped 
in a thick cotton-like secretion. 

Sept.-Oct. St. Louis, Mo., Springfield, Mo., Neosho City, 
Mion = 

See Fig. 134. A slide lent by Mr. Monell labeled “43” con- 
tained a specimen collected October 11, 1876, has a wing ex- 
panse of 4.4 mm. and antennal measurements I, 0.035 mm.; 
iM, oie25) mm.; Il, o2)mim.> 1V) C107 mm; Vi o-oo mniaavele 
0.055 mm. 

The return migrants (sexupare) on leaves of Leersia vig- 
ginica and specimens alighted on bark of elm, lent me by Mr. 
Sirrine accords with material lent me by Mr. Monell. 

The pupe on Leersia virginica (Sirrine material) have a 
6-jointed antenna with III about as long as IV+V. IV, V, 
and VI are subequal. This accords with the pupal antenna of 
T. granuns (colophoidea.) 
? generation. True sexes. Without beaks. Female: 
Antenne 4-jointed with a peculiar thumb-like projection on IV 
(Fig. 181). Legs with long capitate hairs (Fig. 182). Length 
0.55 mm. Male shorter; more slender. Described from bal- 
sam mounts lent by Mr. Sirrine of material taken on bark of 
Ulmus americana, 1. A. C. 10-4-’92. 


BIOLOGICAL. 

A single stem mother occurs in each gall and her progeny up 
to the time of the migration (July 8-14, 1909, Orono, Maine) 
are about 70 in number, consisting in nymphs (destined to be- 
come winged) ; pupz, and newly winged forms. At this time 


~Can ent Vol Cle alan: 1882, p. 16. Original description quoted 
entire. 
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some of the stem mothers are still plump and actively produc- 
ing, in which case very young nymphs occur in the gall together 
with the newly winged forms not yet migrated, while other 
stem mothers are much shrunken and no longer producing. On 
june 19, 1909, most of the stem mothers were in the last instar 
but not yet producing. 

Besides the stem mothers and migrating progeny there are 
sometimes I or 2 apterous viviparous individuals in the gall. 
(Figs. 133, 174, 175). ‘The counts I made of Maine material 
gave these at the rate of 2 for 13 galls. They were maturing 
at the same time as the older of the migrants,—as was shown 
by the embryos in their abdomens. What possible part these 
forms play in the life history of the species I am unable even 
to guess. There is the possibility that these are some distinct 
species of aphid which has crowded into the opening of the 
gall as guest. If so it is some species I have never taken in 
any other connection. It is certainly desirable that nymphs pro- 
duced by this form be reared through to the winged stage. 

The migrants after molting leave the gall through the open- 
ing slit on ventral leaf. Their immediate fate has not been 
followed but there is no doubt that they seek some species of 
erass on which to deposit their young. It is indeed Tetraneura 
graminis Monell which Mr. Monell has long considered to be 
the grass form of Tetraneura colophoidea.* 

From the Sirrine slides it seems likely that the nymphs live 
upon the grass roots and that the pupz crawl up and settle upon 
the grass blades before molting. 

The return migrants, according to the collection recorded by 
Osborn-Sirrine, like those of Colopha ulmicola, seek the bark 
of the elm in the fall and deposit the true sexes which produce 
the winter eggs. ‘Winged forms of Tetraneura graminis were 
found flying from Leersia virginica and at the same time winged 
specimens of Tetraneura ulmt’ (here=colophoidea) “were ob- 
served alighting and hiding under rough bark of the elm; 
where afterwards the peculiar males and females of the latter 
were found as also the single egg of the female.’’* 


*This is the species suggested to be the same as graminis by Osborn- 
Sirrine (1893) but as it was listed by them under the name of ulmi this 
record has been somewhat confusing. 

*Proc. Ja. Acad. Sci., Vol. I, Part 3, pp. 98-101. 
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At the time of preparation of this paper I have six slides of 
this species lent me by Mr. Sirrine. One slide is labeled “Tetra- 
neura ulmi, winged adult, and pupa and stem mother. From 
cocks comb gall on Ulmus americana. I. A. C. 6-27-’93.” The 
specimens accord with Maine specimens of Tetraneura colo- 
phoidea, and the winged forms accord with a slide of 7. gra- 
munis lent me by Mr. Monell. The Sirrine material also com- 
prises Tetraneura graminis, larve, pupe, and winged adult 
collected from blades of grass, Leersia virginica and larve from 
roots of same. Also migrants which had alighted on the bark 
of Ulmus americana and their progeny, true males and females 
(see figures) and an egg. The collections from grass were 
labeled “I. A. C. 9-30-’92” and “I. A. C. 9-13-’93.” The speci- 
mens collected from elm trunk are dated “I. A. C. 10-4-’92.” 

A careful consideration of the evidence at hand and the com- 
parison of the identical material recorded by Osborn-Sirrine 
with Maine material of colophoidea and the comparison of it 
all with the Monell slide of Tetraneura graminis convince me 
that these are all the same species. The evidence of the return 
migration and the structural evidence certainly seems sufficient 
to establish their identity. Moreover the experimental evidence 
in the following letter gives interesting testimony. 


RIVERHEAD, N. Y., March 14, rato. 
My Dear Miss Patch :— 

Replying to your letter regarding the colonization of Tetraneuru and 
Colopha; 1 succeeded in colonizing Tetraneura on Leersia and Colopha 
on Eragrostis. ‘The transfers were made by transplanting the grasses 
to pots and growing same under lantern-globes in forcing house. As 
soon as the migrants in the galls showed winged specimens, the galls 
were placed on the pots under the jars allowing the migrants to find the 
host plants themselves. Galls containing Tetraneura were placed under 
jars containing Leersia, also under jars containing Eragrostis. Galls 
containing Colopha were treated in same way. 

Unfortunately the larvae of the migrants were not carried to maturity 
in confinement, nor the number of summer broods on annuals deter- 
mined. At the time I had class work and other field work to look <zfter. 
Those who had charge of the forcing house neglected to ventilate one 
hot day and I found things cooked. 

The two species were found in field at same time and frequently dur- 
ing the summer; but if you can carry them through the summer in con- 
finement and determine number of broods, do so. 

Sincerely yours, 


BAY SIRRINE: 
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DISCUSSION. 

The introduction of the gall form of this species is of peculiar 
interest. Perhaps no aphid gall is more generally familiar than 
the cockscomb gall of the elm. This gall has always been 
associated in our literature only with ulmicola. It was, there- 
fore, with considerable surprise that I found that the species 
emerging from the cockscomb gall in Maine in 1909 was not 
a Colopha but a true Tetraneura by virtue of its venation—M 
being constantly unbranched. After examining 2,000 wings 
(1,997 of which had M simple) to be sure of a safe basis, I 
found I was confronted with the dilemma, either two species 
of aphid occur in similar cockscomb galls on the elm or Colopha 
ulmicola is dimorphic. As there are no well established spe- 
cific characters sufficient to separate ulmicola and colophoidea 
except the venation, there is as yet no positive proof as to which 
is the case. But as both wlmicola and colophoidea show con- 
stant venation in certain large collections, the former with M 
branched and the latter with M simple, it is certainly desirable 
to treat them as distinct for the present. Especially is this true 
because Tetraneura graminis is shown* to be the grass form of 
Tectraneura colophoidea and a sweeping amalgamation of four 
species is not desirable without very definite biological proof. 

Tetraneura colophoidea has a manuscript history of no slight 
interest as is indicated in the following extracts from Mr. 
Monell’s recent letters: 

“Tetraneura colophoidea inhabits a cockscomb gall agreeing exactly 
with my recollection of Colopha ulmicola. * * * About 1886 at 
Washington, Pergande first discovered the Tetraneura and a few years 
Heomle discovered it here (at. St. Louis, July 7, mg06). *. * * T. 
colophoidea is a mss. name that got into print,t I do not know just 
how. Pergande says I used it years ago but I have no recollection of 
it. * * * A good many years ago I had some correspondence with 
Pergande regarding the Tetraneura that makes galls similar to Co/lopha 
ulmicola (= compressa Koch ? ? ?) and suppose this term colop/iaidea 
may have been used in correspondence then. Certainly nothing was 
ever published by me. * * * So I have no objection if you describe it 
as colophoidea Monell mss. I also see no objection to ignoring the 
colophoidea and giving the species any name you desire. * * * It 
has been my opinion that Colopha cragrostidis is one of the stages of 
C. ulmicola (or C. compressa Koch as Lichtenstein would call it) and 


*See page 212. 
+Ent. News, October, 1908, p. 365. 
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that Tetraneura colophoidea with similar elm galls is the same as 
Tetraneura graminis Monell. * * * ‘That there are grass forms of 
these genera is one of Lichtenstein’s old theories. Osborn and Sirrine 
give a note of all these species ‘Notes on Aphididae’ in Proc. Ia. Acad. 
Science Vol. I, part III, pp. 98-101. * * * I suppose by Tetraneura 
ulmi they mean Tetraneura colophoidea. * * * "This Tetraneursv has 
been referred to 7. ulmi in divers publications but it is distinct. [ have 
seen one European gall of 7. ulmi of Europe raised from European eggs. 
See Can. Ent. January 1882, page 16. Monell ‘Notes on Aphididae’* I 
do not remember now whether I ever got any winged specimens. I do 
not think thére is any other authentic record of ulmi in U. S. * * * 
I have examined hundreds of specimens of Colopha ulmicola and find 
venation very constant. I have also examined hundreds of the T. 
colophoidea and find its venation always constant. * * * J think they 
are distinct, and yet they may be dimorphs.” 


The name Tetraneura colophoidea was printed in a paper 
“Upon the Aphis-feeding Species of Aphelinus’” by Doctor 
Howard in the Entomological News, October, 1908, p. 365, 
and in response to inquiry concerning this species by Mr. J. J. 
Davis, Doctor Howard wrote him, December 9, 1908,—‘Mr. 
Pergande reports that the name colophoidea was a provisional 
manuscript name given to the insect in question some years ago 
by Mr. J. Monell. It has never been published so far as Mr. 
Pergande knows.” 

This insect was described and figured under the name Tetra- 
neura ulmi by Mr. C. FE. Sanborn* and a description by Mr. 
Burrows of the cockscomb gall from which it emerges is in- 
cluded in Mr. Sanborn’s treatment of this insect. That his 
species is not 7. ulmi of Europe is apparent from the descrip-- 
tion of the gall, and from the venation it is apparent that it is 
colophoidea and not ulmicola which he figures. 

Mr. Sanborn very kindly sent me specimens of this species 
collected June 21, 1904, by Mr. Burrows at Lawrence, Kansas 
The material was labeled Tetraneura ulmi DeG., under which 
name the description of the winged form and gall are recorded 
in Kansas Aphidide. ‘The specimens sent me accord with 
Tetraneura colophoidea as 1 have found it in Maine. 

Osborn and Sirrine (1893) suggest the identity of Tetraneura 
“ulmi” and graminis. As a slide of winged gramimis lent me 


*“T have succeeded in raising 7. ulmi at St. Louis from eggs sent to 
me by Mr. Kessler of Cassel. They seem to thrive the first season but 
did not appear again the next year.” 

*Kansas Aphididae. p. 23 and Plate V, Fig. 34. 
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by Mr. Monell clearly established the fact that graminis is cer- 
tainly distinct from ulmi of Europe but not apparently different 
from colophoidea, | wrote Mr. Sirrine, who very kindly sent 
me slides of both the elm species recorded in 1893 and eluci- 
dating notes. Extracts from Mr. Sirrine’s letter February 28, 
IgIo, read: 

“IT am sending you half a dozen slides each of Tetraneura ulmi 
-graminis and Colopha ulmicola-eragrostidis. Both Tetraneura and 
Colopha produce cockscomb galls on the elm, but those of Tetraneura 
occurred on Ulmus americana while those of Colopha were on Ulmus 
racemosa. One note states ‘Colopha and Tetraneura occupy the same 
kind of galls on elm. Are they dimorphic’? I found later that I had 
apparently collected leaves of both Ulmus americana and racemosa with- 
out distinguishing the difference. Furthermore I did not succeed in get- 
ting Colopha to colonize on Leersia virginica nor Tetraneura to colonize 
on Eragrostis sp. From the specimens sent you will see that the most 
constant distinction is the forking of the 3rd discoidal while the dis- 
tance between the bases of the Ist and 2nd discoidals, the lengths of 
the antennae and body are less constant. Possibly the use of the name 
Tetraneura ulmi for a species producing a cockscomb gall while the 
Tetraneura ulmi DeGeer, described by Buckton produces a peduncuiated 
gall, may be confusing. The following is copied from notes: ‘Cclopha 
ulmicola eragrostidis is lighter in color than Tetraneura ulmi graminis. 

The latter has abdomen olive green with yellow tinge due to body 
contents, body linear throughout, thorax dusky instead of black. Colopha 
abdomen yellow with reddish tinge, head and callosities black, remainder 
of thorax yellow.’ ”’ 

In order to secure a safe basis for characterizing the wing 
venation of this species 2,000 wings were examined of which 
I3 were abnormal in some respect. Sketches of these 13 wings 
are given in figures 185-197, together with a sketch of a normal 
wing (fig. 184). We had 1,000 specimens, 987 of which had 
normal venation on both sides, the remaining 13 had normal 
venation on one side. It will be noted that of the 2,000 wings, 
1,997 had M unbranched as is typical for Tetraneura. This 
count was made from a haphazard collection of galls from 
Ulmus americana taken July 14, 1909, Orono, Maine, under the 
aphid number 65-00. 


BIBLioGRAPHY. 
1883. Tetraneura graminis Monell, Can. Ent. rg: 16. Original descrip- 
tion. 
1887. Tetraneura graminis. Oestlund Aphid. Minn. p. 24. 
1893. Tetraneura graminis. Osborn—Sirrine, Proc. Ia. Acad. Sci. 
Ge tite 3. 160) Gins. Lite .5* p:» 237.) 
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1901. Tetraneura graminis, Hunter Aphid. of N. A. Bibliography and 
host plants. 

1886? Tetraneura colophoidea Monell mss. 

1893. Tetraneura ulmi, Osborn-Sirrine, Proc. Ia. Acad. Sci. 1, Din Be 
too (Ins. Life 5: 237). Identity of “ulmi” (= colophcidea) 
and graminis suggested. 

1904. Tetraneura ulmi, Sanborn. Kansas Aphididae, Part I, Pp. 23-24, 
and Plate V, Fig. 34. Description of gall and description and 
figure of migrant. (Name by error as is seen from descrip- 
tion and reference). This is the first description of Tet- 
raneura colophoidea. 

1908. Tetraneura colophoidea, Howard. Ent. News, October, 10908. p. 
365. Merely listed in paper “Upon the Aphis-Feeding species 
of Aphelinus.” 

1909. Tetraneura ulmicola, Gillette. Journ. Ec. Ent. Oct. Figs. 1, 2, 
antenna. 


TETRANEURA ULMISACCULI n. sp. 


Tetraneura sp.* Patch. 
(Producing an erect pedunculated gall on the dorsal side of 
leaf of Ulmus montana var. Camperdown pendula. Fig. 127). 


DESCRIPTIVE. 

First generation,—aptcrous viviparous stem-mother. Head 
greenish black with bronze tint. Eyes in a group of three 
ecelli on each side of head. Antennz dusky, 4-jointed, I, 0.035 
mim; ll; oes mimi Osnimm T VE olor 5) mine ecakenexc 
tends nearly to 2nd coxz. Prothorax, thorax and abdomen 
dark green with slight purple tint. Femora, tibia, tarsus dusky.. 
Length of body 2.35 mm.; abdomen globular. Greatest width 
of abdomen 1.7 mm. Measurements from balsam mounts. 
Color description from live mature specimens examined July 6, 
1909. At this date stem mothers still plump and producing in 
some galls, in others much shrunken. 

Habitat,—single stem mother with progeny in gall. (Figs. 
167, 168). Maine collection number of type specimens aphid 
53709. 

Second generation,—migrants. Head black. Antenna black, 
6-jointed with TY, rV, V with heavy annulations, I, 0.05 mm. ; 
i Oos5 mim: gle O24 min.) IVE oO:005)) numr-O:03 smimeewaN e 


*t909. Homologies of Wing Veins of the Aphididae, Psyllidae, 
Aleurodidae, and Coccidae. Ann. Ent. Soc. of Am. Vol. II, No. 2 
Plate XVII, Fig. 17. 


) 
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0.13 mm.-0.145 mm.; VI, 0.085 mm.-0.095 mm. Annulations 
not completely circling the joints, these vary in number but are 
approximately III, 9 to 11; IV, 2 to 3; V, 6; VI, 3. Annula- 
tions on VI faint, very irregular and often run together. Beak 
extends a little caudad of 1st coxa. Thorax dark dorsally and 
ventrally. Wings with venation as usual for Tetraneura. Veins 
dark and heavy, Cu and tst A being conspicuously heavier than 
the others, stigma dark. Wing expanse 6mm. Abdomen dark 
green. Total length of body 2.15 mm. Measurements from 
balsam mounts. Color description from individuals removed 
from gall before flight, July 6, 1909. They grow even darker 
with age. 

Habitat,—about 60 individuals developing in gall as progeny 
of single stem mother and after attaining wings migrating from 
gall. (Figs. 164, 165). 

Maine collection numbers of type specimens Aphid 22-05, 
Aphid 53-00. 

Pupe. ‘The second generation while in the pupal stage vary 
from dark purplish individuals to light individuals having dusky 
head and prothorax; white pellucid thorax, wing pads, an- 
tenn, and legs; and pale tan abdomen. Body somewhat floc- 
culent. Antenna 6-jointed. (Fig. 166). Aphid No., 53-09. 

Galls. The galls are pedunculated sacs with height of from 
less than % to 1 inch. ‘They are bright yellowish green with a 
varnished look and much paler than the elm leaf. The older 
galls have some pinkish tints. The opening into the gall which 
is on the ventral side of leaf is surrounded with pale fuzzy 
hair which extends a short distance up into the gall. Inside 
wall of gall with slight longitudinal ridges. The galls occurred 
in numbers from 1 to 36 on single leaf. Where most numerous 
some of the galls were small and not typical in shape. They 
occur on the dorsal surface of leaf between the lateral veins. 
No galls were found exactly on the mid rib, though they were 
often very near. The mature gall as a rule had an irregular 
circular hole in the side through which the migrants made exit. 


BIOLOGICAL, 

On June 26, 1909, the galls about Orono were pretty well 
grown. Most of the stem mothers at this date were not quite 
mature,—had not begun to produce. By July 6 some of the 
stem mothers were shriveled and were through producing, oth- 
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ers were plump and still producing though the older of the 
progeny were pupz about ready to molt. At this date the 
migrants in some galls were already winged. At this time 
most of the galls pop open on one side, a circular hole for exit 
being thus provided. The opening into the gall from the ven- 
tral side of the leaf was apparently used for exit in the galls 
of less vigorous growth which did not split on the side. So far 
as the examination of many galls revealed all the progeny of 
the stem mother acquired wings, no apterous form except the 
stem mother being found in any gall examined. 

The migration took place the last of June and first of July, 
but the fate of the migrants and their progeny was not ascer- 
tained. It is probable that they, like the European elm Tetra- 
neura and Tetraneura graminis, accept some grass species for 
the summer host and that migrants from grass return to the 
elm in the fall to deposit the true sexes which consign the win- 
ter egg to the crevices of the bark. 


DISCUSSION. 

Galls of this species I have collected at Orono, June 30, 1904; 
July 3, 1905; June 26-July 6, 1909, and specimens of galls with 
winged individuals were sent me from North Berwick, Maine, 
July 12, 1906. The species of the elm was not recorded except 
for the 1909 collection which was made from an ornamental 
elm, Ulmus montana var. Camperdown pendula. 

I do not know that wlmisacculi will prove to be distinct from 
European species. But the European literature on the Tetra- . 
neura of the elm,—ulmi, alba and rubra, is not definite even for 
Europe, and it is certainly not desirable to add to the confusion 
already existing by trying to merge ulmisacculi with any of 
them unless the identity can be definitely. proven. A brief dis- 
cussion of the difference between ulmisacculi and the European 
species is of interest in this connection. 

“Deep red hairy galls’’** would be sufficient to exclude ulm 
sacculi from rubra. Lichtenstein (1880) gives in his table 
“Tnsect white, stem mother with a-jointed antenna,’ for T. 
alba, which would exclude ulmisacculi, as this is a decidedly 
dark and not a pale species. In the same table Lichtenstein 
gives “Insect black, the stem mother with 3-jointed antenna,” 


*Buckton, Vol. III, 131. 
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for T. ulmi, which would exclude ulmisacculi, the stem mother 
of which has a 4-jointed antenna. Buckton’s description of 
both insect and gall of ulm accord fairly well with ulmisacculi, 
however, and it is possible that J. ulmi Buckton is not T. ulmi 
of the continent. but the same as ulmisacculi. 


TETRANEURA ULMI 


There are the following records of Tetraneura ulmi in Amer- 
ica. As is elsewhere shown in this present paper, there is no 
evidence that any one has taken authentic specimens of ulmi 
of Europe in America except Mr. Monell, who introduced de- 
mined material from Europe but did not succeed in rearing this 
species except the first year.* 


1883. Tetraneura ulmi, Monell, Can. Ent. r4: 16. Brief record of in- 
troduction. 

1887. Tetraneura ulmi, Oecestlund. Aph. Minn. p. 24. “Recorded 

; as American though not yet found in Minnesota.” 

1890. Tetraneura ulmi, Packard. Forest Insects, p. 283. Listed for 
elm. 

1893. Tetraneura ulmi, Osborn-Sirrine not Linn. Proc. Ia. Acad. Sci. 
T: pt. 3, 100 (Insect Life 5: 237). Name used for the cocks- 
comb Tetraneura (T. colaphoidea graminis) not ulmi of Eu- 
rope. 

1901. Tetraneura ulmi, Hunter, Aphid. of N. A., p. 76. Bibliography. 

1904. Tetraneura ulmi, Sanborn not Linn. Kansas Aphid. pp. 23-24, 
Plate V, fig. 34. Description of the cockscomb Tetraneura, 
(T. colophoidea graminis) not ulmi of Europe. 

Some of the more important European references to ulmi 
are as follows :— 
Tetraneura ulmi, Uebers, 3: 58 pl. 4, f. 15-17. 
Tetraneura ulmi, Burm. Handb. 1: or. 

1843. Tetraneura ulmi, Kalt. Mongr. 180. 

1844. Tetrancura ulmi, Ratzeburg. Forst-Insecten. Dritte Ordnung. pp. 
ge2) and: Vat. 2oltl. Ey 2: 

1857. Tetraneura ulmi, Koch, Pflanzenlause 288, f. 358, 350. 

1878. Tetraneura ulmi, Kessler Die Lebensgeschichte der auf Ulmus 

campestris vorkommenden Aphiden-Arten. 

1879. Tetraneura ulmi, Courchet. Etude sur les Galles produits par les 

Galles produits par les Aphidiens. 

1880. Tetraneura ulmi, Kessler. Neue Beobdachtungen an den auf UIl- 

mus campestris vorkommenden Aphiden Arten. 


*°The eggs of T. ulmi from Kessler were on a piece of bark which I 
tied to a small cultivated European Camperdown weeping elm, at St. 
Louis, Mo.,” according to a recent letter from Mr. Monell. 
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1880. Tetraneura ulmi, Lichtenstein, Les Pucerons des Ormeaux. La 
Feuille des Jeunes Naturalistes. Aout Sept. pp. 1-7. 
1881. Tetraneura ulmi, Buckton. British Aphides. Vol. III, pp. 131- 
125, Ieee CON, ties, Sra 
1895. Tetraneura ulmi, Judeich und Nitsche. Forst-insektenkunde 
Band II, p. 1208 and Fig. 329 c. ; 
1896-1897. Tetraneura ulmi DeGeer, Cholodkovsky. Zool. Ang., 1806 
; No. 520, pp. 508-513; (rev. in Zool. Centbl., 4 (1897), 
No. 26, pp. 918-919. By O. Niisslin (Karlsruhe). 
(1899) Tetraneura ulmi, Cholodkovsky. Zool. Anz., 22 No. 602, pp. 


408-477. Descriptive and biological notes on several species 
of plant-lice. 

1902. .Tetraneura ulmi, Kerner. Nat. Hist. of Plants. Vol. Il, p. 533. 
Figure of galls. 

1902. Tetraneura ulmi, Connold. British Vegetable Galls. pp. 247-248. 
Plate 108. Description and photograph of galls. 


PEMPHIGUS ULMIFUSUS 


(The Red-Elm Gall-louse produces an erect spindle-shaped 
gall about 1 inch in height on the upper side of the leaf of the 
red or slippery elm,—Ulmus pubescens Walt., fulva Michx. 
Fig. 150). 

This insect which was named in 1869 with only a few words 
of descriptive comment, remained with no real description until 
1904, when it received that attention under the name of Schizo- 
neura sp. by reason of a specimen with a branched M as is not 
infrequent for this species. ‘The appended bibliography gives 
a brief outline of the character of the discussions, for the most 
part meagre, which have been given this species during the 40 
years since it was recorded by Walsh. So far as has been au- 
thentically determined the gall is known to occur only on the 
red or slippery elm,—Ulmus pubescens Walt., fulva Michx., 
and the accounts which record it from U’mus americana are 
probably in error. 

My own acquaintance with this species is limited to Minne- 
sota material given me by Professor Oestlund and Illinois ma- 
terial loaned me by Mr. Davis from the Thomas collection and 
his own recent collections. From these, I was able to make 
the following measurements and present figures 146-150. 

Total body length 2.15 mm. to tips of closed wings, which is 
approximately the same as Walsh’s 0.07 inch for the same 
measurement. Wing expanse 3.8 mm.-4.5 mm. Antenna 
6-jointed; III, 0.22 mm.-0.26 mm.; IV, 0.09 mm.-O.I mm. ; NG 
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0.12 mm.-0.14 mm.; VI, 0.13 mm.-o.16 mm.; III exceeding 
IV+V and less than V+VI. Annulations III, 18-22; IV, 4-7; 
V, 7-10; VI, 9-11. The antenna of the pupa previous to the 
molt shows, through the smooth pupal segments, the annulations 
of the mature insect like a coiled wire (fig. 149). 

The wings (fig. 146) are normally as usual for Pemphigus, 
but M in this species is not very stable, a branch of this vein 
being not uncommon which gives us the wing of a Schizoneura. 
Fig. 147 gives a weak example of this where M is branched 
merely at the tip. This tendency was commented upon by 
Walsh in his first record of the insect. Professor Oestlund 
states that it is a very common tendency in Minnesota, and 
the slide from him which is labeled “125/98 (383) B-64. 
7/12” has 3 winged specimens, one of which has M branched 
in both wings and the other two have M simple on one side 
and branched on the other. Of 18 specimens collected by Mr. 
Davis, 7 July, ’07, Leroy, Illinois, 4 specimens had M branched 
en one side and one other had one M and one Cu branched. 

The gall which was used for Fig. 150 is over 114 in. (35 nm.) 
long. Besides this I have seen only 4 or 5 galls of this species 
from Minneosta and Illinois, none of which were so large. Mr. 
J. J. Davis measured one gall of P. ulmifusus collected at Villa 
Ridge, in Southern Illinois, June 4, 1892, and found it to be 
22 mm. long, 6% mm. wide at widest point and 2% mm. wide 
at the neck. 

Mr. Sanborn quotes the following description of the gall, 
which is the best available, for which reason I am glad to make 
use of it in this connection: 

“This gall occurs on the dorsal side of the leaf of the elm (UJmus 
americana?). The gall is large and elongated, tapering at both ends; 
sides sunken and irregular, due to the thin wall of the central cavity; 
2% c. in height and 1 c. m. at its greatest diameter. The walls are of 
a leathery texture, green when young, turning to a straw color upon 
reaching maturity. The gall is firmly fastened to the leaf. The internal 
side of the gall is covered with plant-lice which emerge through a crack 
which occurs along the side of the gall, or some few through the small 
opening on the ventral side of the leaf.” 

The original “description” occurs in an incidental manner in 
a foot note and as it is no longer easily accessible it is quoted 
entire as follows: 

“The Red Elm, or Slippery Elm, as we have ascertained by c'ose and 
long-continued observation, never bears these cockscomb-like galls. But 
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there is occasionally found upon the upper face of its leaves in small 
numbers, a solitary gall with quite a thin rind, about an inch long, shaped 
much like one of those depicted in figure 86,* and hitherto undescribed. 
It is made by a species of plant louse belonging to the same genus 
(Pemphigus) as Fig. 88.4; In Europe a well known elm-gall (ulmi) 
is made by another genus of Plant-lice (Byrsocrypta, Haliday = Tet- 
raneura, Hartig). So that on the same genus of trees, the Elm, we have 
three distinct galls made by three distinct genera of plant-lice; the more 
general rule being that the same genus of gall-makers attacks the same 
genus of plants. The above described gall on the Red Elm which we 
may call the Spindle-shaped Elm-gall (Ulmi fusus), was first brought to 
our notice by Dr. W. M. Smith of New York; but we have since found 
several specimens in South Illinois. The winged insect (Pempigus 
ulmu-fusus, n. sp.) which only measures 0.07 inch to the tips of the 
wings, and is of a uniform dusky color, occurred July 11th. Out of 
28 specimens, two have both wings, and one a single wing veined pre- 
cisely like those of Eriosoma (Fig. 70, c. p. 82)—thus affording a prac- 
tical exemplification of how one genus of plant-lice may gradually in 
the course of indefinite ages merge into another.” 


BIBLIOGRAPHY. 

1869. Pemphigus ulnufusus Walsh:—Am. Ent. Vol. 1, page 109, foot 
note. Original description. 

1879. Pemphigus ulmifusus, Thomas:—Rept. Ent. Ill. VIII, (Thomas 
III) page 153. Brief remarks. 

1887. Pemphigus ulmifusus, Oestlund:—Aph. of Minn., page 24. Listed 
for United States. 

1890. Pemphigus ulmifusus, Packard:—Forest Insects, page 283. List 
of insects injurious to elm. 

1901. Pemphigus ulmifusus, Hunter:—Aph. of N. A., page 79. B*b- 
liography. : 

1902. Pemphigus ulmifusus, Cook :—Galls and Insects Producing Them. 
Ohio Nat. Vol. II, No. 7, p. 265 and Fig. 14, a. b. Discussion 
of structure of gall. 

1903. Pemphigus ulmifusus, Cook :—Galls and Insects Producing Them. 
Ohio Nat) Voll Mae No: 7p: 425 and! Fig: 40) a. bseeWiscas— 
sion of structure of gall. 

1904. Schigoneura n. sp.:—Sanborn. Kansas Aphididae. pp. 28, 29 and 
Plate VI, fig. 41, 41a. First real description of this species. 
Also a description of the gall by Mr. Burrows. ‘This species 
described and figured as Schizoneura from a specimen having 
M forked as is not unfrequent with this species. 

1905. Pemphigus ulmifusus, Cook:—The Insect Galls of Indiana. 
(From 29th Ann. Rept. of the Dept. of Geol. and Nat. Re- 
sources of Indiana. 1904, pp. 801-867) p. 849. Bibliography 
in part. 


*A reference to the grape-vine filbert gall, Vitis coryloides. 
¢t.e. Pemphigus vagabundus. 


a oS eS OO 


GALL APHIDS OF THE ELM. 223 


1905. Pemphigus ulmifusus. Washburn toth Ann. Rept. of the State 
Ent. (Washburn 4th) p. V. Fig. 2. Photograph of galls on 
leat. 

1908. Pemphigus ulmifusus, Jackson. A Synopsis of the Genus Pemphi- 
gus. Proceedings of the Col. Hort. Soc., p. 204. Bibliography. 
Brief description. 

1909. Pemphigus ulmifusus, Gillette Jour. Ec. Ent. Oct. Fig. 10, antenna. 


SCHIZONEURA AMERICANA 


Since the excellent account of Riley’s so little work has been 
done with this species that probably a total quotation of the 
original publication will be more valuable in this paper than 
anything else which is at present available. It is, therefore, 
given entire: 


““SCHIZONEURA AMERICANA 1. SP.. 

“(Curling and gnarling the leaves of the White Elm (Ulmus ameri- 
~cana), forming thereby a sort of pseudo-gall. The curl made by a sin- 
gle stem-mother in the spring takes the pretty constant form of a rather 
wrinkled roll of one side of the young leaf, but, according as there is 
more than one stem-mother, or as several contiguous leaves are affected, 
the deformation assumes various distorted shapes, sometimes invoiving 
quite large masses of the leaves). 


BIOLOGICAL. 

“There is a good deal of irregularity in the time of appearance of the 
different generations, but the general history of this species, as I have 
observed it for several years, is herewith given. There is much greater 
difficulty in fully tracing the life-history of one of these small creatures 
than might be supposed. They languish in confinement and _ ill 
bear handling. To trace their growth and movements in a state of 
nature requires vigilance and perseverance, and a great deal of time; and 
I have been fortunate, in my studies of this and the next species, in 
securing the patient aid of Miss M. E. Murtfeldt of Kirkwood, Mo., a 
lady to whom I have already had repeated occasion to express my indebt- 
edness. 

“Tf, during the winter, we carefully examine the cracks and crevices 
of an American or White Elm that was badly infested with this leaf- 
curling species the previous summer, we shall be pretty sure to find its 
impregnated egg—a minute, dull-yellowish, ovoid object, about 0.5 mm. 
long (Fig. 128, a), either free or still more or less effectually covered 
with the parent’s dry skin, which faintly shows the insections that char- 
acterized the living female. The same spring influences that cause the 
leaf-buds to swell and open, likewise induce the hatching of this win- 
ter egg, and the little creature that issues from it instinctively crawls 
to the more terminal twigs and branches, and settles upon the first ten- 
der leaflet it meets with. It constitutes the stem-mother, or first genera- 
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tion, and, stationing itself on the under surface of the leaf, very soon 
causes the same to swell and curl by the irritation and punctures of its 
beak. The curl is usually from the lateral edge, and the more normal 
form it takes is shown at Fig. 128, c. It is, however, very irregular, and 
takes on many different forms, according as it is produced by ose or 
several stem-mothers settling on the same leaf, and as it affects a por- 
tion of one leaf only or embraces several from the same bud. At first, 
pale yellowish-red with dark members, the stem-mother increases in 
size more or less rapidly, depending to some extent on the development 
of the leaf. Moving about in her curled house, within which she is 
destined to live and die, this stem-mother goes through her last moult, 
and attains maturity about the twelfth day from the time of hatching. 
This period may be lengthened by unfavorable weather, as an indefinite 
period of legarthy, both of plant and insect, may ensue, after hatching, 
if the temperature be too low. ‘The number of molts I have not definite- 
ly ascertained, but from analogy there will be three. Having attained 
maturity, she commences peopling her pseudo-gall with young at the 
rate of about one every six or seven hours, according to the temperature, 
increasing in bulk and prolificacy from day to day, until by the early 
part of May, in the latitude of Saint Louis, she has attained her fullest 
development, and soon perishes. She may attain to nearly four milli- 
meters in length, and, with greatly swollen body, be almost as wide 
(Fig. 128, b). Her immediate issue, or the second generation, are like 
her in many respects, but never grow to be quite so large. ‘The individ- 
uals of this generation soon accumulate in great numbers around her, 
and in their turn commence to bring forth young, some remaining with- 
in the original curl, others scattering to found new colonies. Their is- 
sue, or the third generation, show certain marked structural differences 
from the first (see description), and.are destined to become winged. 
“During most of the month of May, we may find, where large clus- 
ters of leaves are affected, the few more or less exhausted stem-mothers, 
and these second and third generations in every stage of development. 
As the lice increase in number, the leaves no longer protect them but 
present on both sides multitudes of busy atoms—livid, old, and paler 
young—those with wings and those getting wings—interspersed with 
white exuviae, cottony secretion, and globules of pearly liquid. At the 
same time, in single curls of more terminal leaves, we may find the 
second generation of wingless mothers surrounded by smaller colonies, 
all of which will become winged. The winged females (Fig. 128, d) are 
short-lived, bringing forth a dozen or more pseudova at average inter- 
vals of about half an hour. ‘The glossy pellicle that compresses al! the 
members of their newly-born issue is ruptured very shortly after birth, 
and is worked off in the course of about ten minutes. These facts are 
easily ascertained by confining the winged mother, but the exact posi- 
tions to which the pseudova are naturally carried I have not been able 
to definitely learn; but we may rest pretty confident that they are con- 
signed both to the leaves and to the twigs. The young lice, forming 
the fourth generation, are very active, running swiftly in all directions. 
In color, they are at first of a pale and bright red, but soon acquire a 
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brownish tint. In general appearance, they resemble the young from 
the stem-mother. The beak is very long, thickened at the end, which 
always proj ects beyond the tip of the abdomen, and terminates in a sickle- 
like point. Experiments made by attaching and confining these young 
to the trunk of the tree show that they do not flourish thereon, but nat- 
urally crawl out to the more tender, terminal leaves, which they imme- 
diately begin to curl. They may be found scattered over an iniested 
tree, with their beaks for the most part inserted in the tender leat-stem 
or in the midrib on the under side, the leaf in such case already begin- 
ning to show the effect of the poisonous puncture. ‘They are, however, 
able to sustain themselves on the tender bark of twigs alone, and may 
be found nearly fully-grown, there exposed to view and enveloped in the 
white cottony matter, which brushes off at the slightest touch. When 
full-grown, they commence reproducing, and their progeny, under favor- 
able circumstances, becomes exceedingly abundant. ‘The growing points 
of the tree are affected with larger or smaller colonies, crowding and 
covering both the surfaces of the leaves, the petioles, and the stera. I 
have known young Elm trees to be so thoroughly covered with these 
lice, in the earlier part of June, that not a single leaf was unaffected, and 
upon giving the tree the slightest jar there would be a perfect shower 
of the liquid globules excreted by the lice. At this season of the year, 
when the lice are thus numerous, they may be found during the heat 
of the day actively crawling over all portions of the tree—a veritable 
migration, necessitated by the want of sufficient succulent leaves, but 
evidently premature and destined to be the death of the individuals par- 
ticipating in it, excessive multiplication here, as in all other cases, obliging 
the destruction of the excess. While the individuals thus wandering are 
mostly the younger ones, the migrating instinct seems sometimes to 
possess individuals of all ages, especially where the tree is badly affected; 
and that they perish is proved by the mass of dead lice which in such a 
case may be found around the base of a tree. So far as I have been able 
to learn by confining specimens of the fifth generation, which is very 
similar to the fourth, but with shorter promuscis, the fifth reproduces 
like the fourth without acquiring wings. The individuals of the sixth 
generation, on the contrary, all acquire wings, the pupa being active, with 
but a small amount of floceulence, confined to the posterior part of the 
body. The winged lice of this sixth generation abound during the 
latter part of June and the early part of July. They resemble those 
of the third generation, except that they are perhaps on the av«rage 
somewhat smaller and paler, and less prolific. ‘They instinctively con- 
gregate on the bark, and consign to the crevices, and sheltered parts 
thereof, their young, which, as in the fourth generation, are enveloped 
in a sort of pellicle. These young also resemble the young of the fourth 
generation in general form, but have very short and stout beaks. Instead 
of being active, they are quite sluggish, congregating in clusters in the 
sheltered portions of the bark, and being essentially bark-feeders. The 
color soon inclines strongly to salmon or orange, and, after two or three 
days of sluggish existence, they shed their skin, and become more ac- 
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tive, penetrating more deeply into the interstices of the bark, and hud- 
dling together in groups of various sizes. They are now of a pale 
buff, or, more correctly, salmon color, the surface at first smooth and 
polished, but becoming in some instances slightly pulverulent. Sin:ulat- 
ing closely the color of the bark, and being quite small, they are not 
easily detected, unless in great numbers. A careful examination shows 
that they have entirely lost the beak, and that they consist of both males 
and females, the females being the larger, and the males showing the 
genital characters given in the description. ‘They live grouped together 
for several days with little motion, the female (Fig. 128, e) increasing in 
size by the enlargement of the single egg contained in her body. Both 
soon perish, leaving among their shrivelled bodies the shining, reddish- 
brown winter egg, either partially or entirely. covered by the parent’s 
skin. : 

“On the 16th of June, 1877, I met with an isolated tree at Malvern, 
Towa, belonging to Mr. H. K. Follett, which had been very badly iniested 
with this species. The winged individuals crowded the trunk, and had 
perished in such quantities around the base of the tree as to le in a 
matted mass three or four inches thick, being greedily devoured by their 
numerous enemies. One could not break off the smallest piece o: the 
bark without finding the exposed interstices crowded with the salmon- 
colored sexual individuals. 

“Among the more prominent of the natural enemies of this species, I 
have noticed, of Coleoptera, Coccinella 9-notata, Coccinella sanguinea 
(munda) Say, Hippodamia convergens, and several species of Scymnus. 
I also found feeding upon them the perfect beetle of Podabrus modes- 
tus, and the Hemipterous Cyllocoris scutellatus, Uhler, and Capsus 
linearis, Beauv. A Lepidopterous inquiline, namely, the larva of 
Semasia prunivora, Walsh is also quite common within the curled leaves, 
feeding both on the lice and on the substance of the leaf. A large green 
Syrphus larva and several Chrysopa larvae also prey upon them. 


DESCRIPTIVE. 

“Schizoneura americana (Fig. 128).—Impregnated egg 0.5 mm. long, 
gamboge-yellow, inclining to brown in color, with no especial external 
sculpture. 

“First generation.—Stem mother: Pale yellowish-red, with black mem- 
bers when first hatched; the red deepening and becoming purplish or 
livid with age. When mature, averaging 3.5. mm in length, globose or 
pyriform, with subobsolete honey-tubes and six dorsal rows of darker 
piliferous and tuberculous spots. Antennae 5-jointed, joint 3 more than 
equalling 4 and 5 together in length. 

“Second generation.—Differing in no essential respect from the pre- 
ceding, except that the individuals do not attain so great a size. Bright 
brownish-red when born, they soon become livid brown. 

“Third generation—Mature, winged female: Alar expanse 5 to 5.6 
mm. Body dusky ,the abdomen slightly reddish; legs either dusky or 
yellowish-red. Antennae as long as head and thorax together, @usky, 
rarely yellowish, not pilose, but with a few short setous points; 6-jointed 
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the Ist and 2nd joints slightly bulbous; 3rd either surpassing or cqual- 
ing in length the 4th, 5th and 6th together, which are subequal; the ter- 
minal joint usually the shortest, the apical sub-joint being normal, and 
in some cases sufficiently constricted to resemble an additional joint; 
joints 3, 4, and 5 rather distinctly annulated the constrictions being 
generally quite deep, and producing a moniliform aspect, there being on 
an average 22 such on joint 3. Tarsi with the basal joint distmetly 
separated into a lobe, the claws strong, and in length twice the diameter 
of the tarsus. Wings hyaline: front pair with the veins becoming obso- 
lete at tips; stigma subhyaline, either of a yellowish tinge or somewhat 
dusky; stigmal vein starting from the middle of the stigma and normal- 
ly curved; cubital vein obsolete for nearly one-third its length, the fur- 
cal forming with it almost a point; the terminal distance between first 
and second discoidals equal to about five times that between their bases 
(often rather more) ; terminal distance between furcal and cubital and 
second discoidal veins subequal that between stigmal and furcal slightly 
shorter, that between second and first discoidal one-third greater, and 
about equal that between stigmal and tip of stigma. Hind wings with 
the subcostal vein almost straight, there being no curve where it gives 
off the discoidal veins, which are obsolete at their extreme base and not 
confluent with it. (The wing venation is very constant. Out of nearly 
100 specimens examined, I have found only an unusual shortening of the 
cubital in two individuals). The larva and pupa in this third generation 
differ from the winged insect in being more reddish and in having the 
antennae ringed with less distinct constrictions, in the legs being paler, 
in the claws being stronger, and in the basal joints of tarsus being more 
connate with the terminal joint. They have a distinct annulated eleva- 
tion at each side posteriorly—a sort of pseudo-honeytube. When first 
born they are of a pale dull yellow, and the antennal joints are more 
nearly subequal in length. 

“Fourth generation.—That from the first winged females: Differs 
from the preceding in the promuscis being much longer, in the antennae 
having but five joints, the third being somewhat longest and the first 
the shortest, but all often being of much more nearly equal length, with 
no annulated constrictions. The color is more decidedly orange. When 
newly hatched, the thickened end of the promuscis often extends one- 
half the length of the body beyond anus. The legs are also long and 
stout, and the basal joint of the tarsus is distinct, but not separated. 
The capitate hairs are obsolete. It is born with an enveloping pellicle or 
pseudovum, and though of a bright red with pale legs at first soon be- 
comes brownish, with dark members. 

“Fifth generation—The counterpart of the second. 

“Sixth gencration.—Second winged: Resembles the third, but usually 
rather lighter colored, with the wing-veins, the spinous armature of 
surfaces, and the constrictions of antennae less strong, and with the 
third joint of antennae rather less in length than the terminal three 
together. 

“Seventh generation—True sexual individuals: Born within an ege- 
like pellicle. With stout promuscis reaching to between middle and hind 
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coxe; the antennae 5-jointed, with the joints subequal. Bark-feeding. 
Orange in color. Undergoing one moult and then being at once dis- 
tinguished from the other forms by the brighter orange-yellow color, 
the rudimentary mouth, the more simple eyes (composed of three facets), 
by the shorter, 5-jointed antennae, the joints subequal in length; by the 
shorter legs, with smaller claws to the tarsi, and more distinct terminal 
capitate hairs or pulvilli. The skin is transparent, the body filled more 
or less with fatty globules. The female is nearly pyriform, and aver- 
ages 0.4 mm. in length. A single egg is visible through the translucent 
skin, and, according to age, occupies more or less of the whole of the 
body. ‘The male is narrower and smaller, the penis being bulbous, with a 
couple of spine-like genital clasps. 

“This species is very closely allied to the European S. ulmi (Linn.), 
and until 1 was able to compare it with actual specimens I was in doubt 
whether to look upon it as a mere variety or a distinct species. Judg- 
ing from Kessler’s figure and description of the European leaf-curl, and 
by a figure sent me by Mr. Buckton, it differs from ours, Ist, in bend- 
ing upward, 7. e., the stem-mother settles on the upper instead of the 
under side of the leaf; 2nd, in having a number of small rounded or 
verrucose swellings. These differences in their dwellings are strongly 
presumptive of structural differences in the insects themselves; an the 
fact that S. americana does not attack the European Elms, either in 
Shaw’s Botanical Gardens at Saint Louis, or in the grounds of the De- 
partment of Agriculture, points in the same direction. Differences are 
indeed easily enough made out if we take the more or less imperfect 
descriptions and figures of wlmi,* but are less apparent when the actual 
specimens are compared. The following are the more important differ- 
ences, least subject to variation, between the winged female of wim as 
compared with those of americana: ulmi is a longer-winged species 
averaging 7.3 mm. in expanse; the abdomen, wing-veins, and stigma 
are darker; the terminal distance between Ist and 2nd discoidals slightly 
greater; the 3d joint of antennae is relatively longer; the annulations 
are less deep and more numerous (those on 3d joint averaging 30) ; 
joints 5 and 6 are smoother, 7. ¢., without annulations, but they are 
more setous; joint 5 is shorter than 4; the apical, narrowed part of 6th 
joint is relatively longer and more pointed; the subcostal vein of hind 
wings is less straight; the cubital vein is often continuous to very near 
the subcostal, while I have not found any tendency of the kind in 
americana, the tendency being in the opposite direction, or to become 
shorter ;the 2d discoidal of hind wings shows a tendency to fork; the 
hooklets on costa of hind wings are 3 in number while in americana 
there are normally four;} the legs are more setous.” 


*“Koch’s figure (evidently copied by Kessler) is faulty in several re- 
spects, and fails to indicate the hook-angle of hind wings, or the corre- 
sponding thickening of front wings a fault that is, however, common to 
most of Koch’s figures. 

+“These hooklets get so easily broken off that they are not to be relied 
on; yet the normal number on most of the Pemphiginae I have examined 
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There seems to be but one significant point not entirely settled 
in Riley’s life-cycle account, and that is the natural location of 
the fourth generation (1. e., the progeny of the spring migrants). 
Without definitely proving it he states that “we may rest pretty 
confident” that the pseudova of the winged mother are consigned 
both to the leaves and to the twigs, for he says that this fourth 
generation may be found on the tender leaf-stem or in the mid- 
rib on the under side. But of especial interest is his statement, 
“They are, however, able to sustain themselves on the tender 
bark of the twigs alone, and may be found nearly full grown, 
there exposed to view and enveloped in the white cottony mat- 
ter, which brushes off at the slightest. touch.” 

Although I have no definite proof, it is my belief that Schizo- 
newra riuleyi as common with us in the tender bark of young elms 
is the summer form of americana. I can find no stable char- 
acter to separate rileyi from americana and have for several 
years believed them to be the same species. Professor Gillette 
(1909) states that he “inclines to believe the two forms are 
one species” because he is unable to separate them with any 
certainty.* 

Riley figures the antenna of the second generation with 5 seg- 
ments and states that the 5th is the counterpart of the 2nd gen- 
eration. A collection of 5 apterous viviparous forms taken from 
the elm leaf curl, July 16, 1909, all had antenna 6-jointed. Fig. 
154. 

Prof. J. M. Aldrich (1901) gives a very important record of 
the spring and return migration of americana: — 


“Some of the specimens in the leaves develop wings and fly to new 
locations during the early part of the summer; and about midsummer all 
the rest do the same, so the old leaf-nests are deserted. Where they 
go has not yet been found out. There is a closely related form in Eu- 
rope that migrates to grass and it is probable that ours do the same. 

“In September the return migration takes place. Last year it was a 
very conspicuous affair in Moscow, as all the trees, of whatever kind 
were surrounded by a hovering swarm of delicate, winged lice. These 
return migrants do not eat anything, and after a few days their dead 
bodies were, very abundant on the trunks of many trees, filling the 


is 3, while in Hormaphis there are but 2. The fact that in Sc. americana 
there are 4 is therefore interesting, and of some value in this connec- 
tion.” 

*Notice, also, the comment on Schizoneura fodiens Buckton, p. 233 of 
this bulletin, 
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crevices of the bark. All that they do on their return is to bring forth 
a new brood of little lice. These young develop into the true egg-laying 
form, male and female. They are wingless and mouthless very small 
when grown, bright orange in color, and. seem to have no object in life 
except the deposition of eggs, since they can not eat or fly. The eggs 
are placed in the deepest crevices of the bark, especially those that are 
tangential to the tree, and are not easy to find. The small lice perish 
after depositing eggs leaving only the latter to survive the winter. 

“Last fall the egg-laying brood were abundantly produced on all kinds 
of trees promiscuously. "Their eggs must have been deposited on the 
same trees, but there is no evidence to show that the young can subsist 
on any trees but the elm, so it is safe to assume that all on other trees 
perished. 

“The migration of this louse seems not to have been noticed by 
other entomologists. It was strikingly apparent last year with us.” 

Sanborn (1904) describes carefully and figures the winged 
form of americana and adds: 

“This form was taken June 16, on the elm (Ulmus americana). They 
colonize the ventral side of the leaves, causing them to curl. When 
numerous they give the leaves a whitish appearance and cause the ter- 
minal ones to bunch together, which gives the lice more protection. 
When the leaves begin to turn yellow and look sickly from the attack 
of the aphids, the latter are acquiring wings and beginning to migrate. 
This migration, according to my friend Mr. E. H. Tucker’s observation, 
takes place most conspicuously. about twilight, for he says: ‘In the twi- 
light of the evening I took several winged specimens. The air had float- 
ing in it numerous white insects. After capturing some I noticed that 
it was a cottony secretion which gave them their white appearance and 
also sustained them or caused them to be wafted along by the wind’. 
According to this statement, the flocculent material acts as a sail by 
which these insects are carried as well as by the aid of their wings.” . 

I have observed the migration from the leaf curl in mid-July 
at Orono. 

In the present paper, the object of which is not taxonomic, 
this species is treated under the name given it by Riley, although 
I am of the opinion of Thomas, who commented in regard to 
this, “it is doubtful whether it should be considered as dis- 
tinct”* from ulmi. Professor Gillette (1909) gives americana 
as synonym of ulmi of Europe. Perhaps a brief discussion of 
Riley’s reasons for considering this distinct? may not be with- 
out interest. He states that: 

1. ‘Ulm is a longer winged species averaging 7.3 mm. in 
expanse.’ (Absolute size can hardly be held a specific distinc- 


‘Riley and Monell on Aphididae. p. 9. 
*Thomas III Report, page 204. 1870. 
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tion. Many specimens of americana taken July 1, 1909, in 
Maine attain 7 mm. wing expanse).£ 

2. “With ulmi the abdomen, wing veins, and stigma are 
darker.’ (This difference might perhaps be accounted for by 
the difference between newly molted and aged individuals). 

3. ‘With ulmi the terminal distance between Ist and 2d dis- 
coidals is slightly greater.’ 

4. ‘With ulmi the 3rd joint of antennz is relatively longer ; 
the annulations are less deep and more numerous,—those on 
3rd joint averaging 30. (A Maine collection of americana 
of July 1, 1909, have III with a range of from 24-30 annula- 
tions. Professor Gillette figures this species with 35 annula- 
tions). 

5. ‘With wlmi joints 5 and 6 are smooth, 7. e., without annu- 
lations, but they are more setous.’ (Maine collection of ameri- 
cana of July 1, 1909, have V and VI smoother than Riley’s 
figure, VI being indeed with no annulations and V having 2 to 
7 and these not completely encircling the antenna). 

6. ‘With ulmi joint 5 is shorter than 4.’ (This is also the 
case with the aforesaid Maine collection of americana). 

7. ‘With ulmi the apical, narrowed part of 6th joint is rela- 
tively longer and more pointed.’ 

8. ‘With wlmi the subcostal vein of hind wings is less 
straight.’ 

9. ‘With ulmi the cubital vein (M) is often continuous to 
very near the subcostal, while I have not found any tendency 
of the kind in americana, the tendency being in the opposite 
direction, or to become shorter.’ (Maine 1909 material of 
americana has wings very uniformly like fig. 152, (comp. Buck- 
ton’s figure of ulmi), and no wing with M as figured by Riley. 
“Cubital vein of fore wings obsolete for some distance at base, 
rarely traceable its whole length.” O. W. Oestlund, Aphid. 
Minn. p. 27, 1887). . 

ro. ‘With wlmi the 2nd discoidal of hind wings shows a 
tendency to fork.’ (‘“Freak” venation is not uncommon with 
aphids). 

11. ‘With wlmi the hooklets on costa of hind wings are 3 
in number, while in americana there are normally 4.’ (“Those 


*For measurements of americana see comparison with rileyi footnote 
page of this bulletin. 
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3ritish insects which I have examined show also four hooklets 
on the lower wings.’ Buckton. British Aphides. Vol. III, 
p. 100, foot note to a reference to Riley’s statement in regard 
to ulmt). 

12. “With ulmi the legs are more setous.’ 

It would seem that the relative differences noted by Riley 
may be locational or seasonal,—at least. not specific. At any 
rate the 1909 Maine americana correspond more closely to 
Riley’s 1879 characterization of ulmi (of Europe) than they 
do to his description and figures of americana. 

As to the differences in the leaf-curl or pseudo-gali of ulmi 
and americana a mistake has been recorded. Riley* says: 
“Judging from Kessler’s figure and description of the Euro- 
pean leaf-curl, and by a figure sent me by Mr. Buckton, it differs 
from ours, first, in bending upward, 1. e., the stem-mother set- 
ties on the upper instead of the under side of the leaf; second, 
in having a number of small, rounded, or verrucose swellings.” 

Kessler’s figure is misleading because it is inverted, that is, 
the ventral surface of the leaf is placed uppermost on the plate. 
But his description of the gall in the same publication (1878) 
to which Riley evidently had not access, states explicitly enough 
that the insects are on the under side of the leaf. 

Buckton’s figure of ulmi leaf-curl, Vol. III, Plate CVIII, is 
misleading for the same reason,—it is inverted on the plate, 
which places the ventral side of the leaf uppermost. That 
Riley was mistaken nevertheless in thinking that the ulmi leaf- 
curl differed from that of americana in this respect is abundantly 
shown by the following citations. 

Koch, 1857, p. 264, says of ulmi, “die eine seite des Blattes 
sich unterwarts zusammenrollt.” 


*Riley and Monell on Aphididae, page 8. 

T'Schizoneura ulmi afficirt den grossten Theil der einen Halfte des 
jungen Blattes und zwar an der Unterseite der Zeit, wann dasselbe aus 
der Knospe hervorwachst. Dadurch entsteht auch hier intercalares 
Wachsthum in der Art, dass die Zellenbildung an und langs der 
Hauptrippe, aber in die Regel nicht bis an die Spitze und an den Grund 
des Blattes, am energischsten vor sich geht, wodurch der schon 
ausgebildete Rand sich nach der Unterseite des Blattes umbiegt und 
diese Blatthalfte mit der Zeit eine gelblich griine, wulstige Rolle bildet 
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Buckton, evidently with Riley’s statement in mind but not 
clearly, states, Vol. III, p. t00:—“Prof. Riley describes an elm 
Aphis under the name of Schizoneura americana, and which he 
thinks is distinct from Schizoneura ulmi of Europe. One pecu- 
liarity of this insect is, that it rolls the leaves from below up- 
wards, from which I gather that it feeds on the upper surfaces 
instead of on the lower, as with us.” Buckton describes the 
leaf curl of ulmi (p. 98) as “the leaf curl from above down- 
wards into a roll of a sickly yellow colour.” 

Kerner, Nat. Hist. of Plants, Vol. I, p. 533, figures wlmz leaf 
curl with the edge rolled under as with americana. 

The beautiful photograph of several leaves curled by ulmi 
(which would portray leaf-curl of americana perfectly) in Brit- 
ish Vegetable Galls by Edward T. Connold, 1902, is in accord 
with his description of the gall of this species, which reads in 
part (p. 246), “The affected half of the blade of the leaf curls 
downwards and under, forming an uneven but gracefully shaped 
rell.” He states also: “Elm leaves may occasionally be found 
where the blade has rolled upwards and along the upper surface. 
They appear to be the work of the same species.” This last 
accords with Buckton (Vol. III, p. 103): “I have occasionally 
plucked leaves of the elm rolled from below upwards, but I 


-could not discover any unusual specific distinctions in the in- 


sects inhabiting them.” 

Schizoneura fodiens Buckton, the currant root louse, has been 
recorded as the underground form of Schizoneura ulmi* for 
Europe and this point should prove suggestive for further ex- 
perimental observations with Schizoneura americana. 

*1896. N. Cholodkovsky. Zool. Anz. No. 520, pages 508-513. 

1897. N. Cholodkovsky. Zool. Anz. No. 530. ; 

1907. J. Barsacq. Le Jardin. Vol. XXI., No. 498, p. 348, Nov. 20. 

1909. F. V. Theobald. Insect Pests of Fruit. pp. 221-222. 

1909. Albert Tullgren. Aphidologische Studien, p. 160. 

BrBLIoGRAPHY. 

1879. Schizoneura americana Riley. Bul. U. S. Geol. and Geograph. 
Survey. Vol. V, No. 1, pp. 4-9 and Plate I. Fig. 2. Original 
description and fullest account yet given. 

1879. Schizoneura americana, Thomas. (III) Report of the State En- 
tomologist Ill. VIII, p. 202. Quotes Riley’s description of the 
seven generations. Fig. 44 after Riley. Thomas concludes 
(p. 204): ‘This as admitted by Prof. Riley is very closely 
allied to Schizoneura ulmi Linn, and it is doubtful whether it 
should be considered as distinct.” 
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1879. Schizoneura ulmi Linn., Thomas (III) Rept. of the State Ent. 
TONE WA0KI, 30), ZO) 

(1885. Schizoneura americana, Lintner. New Eng. Homestead, 4 July,) 
1885, v. I0, p. 209. 

1890. Schizoneura americana, Packard. Fifth Rept. U. S. Entom. Com. 
p. 279. Extract from Riley Bul. U. S. Geol. and Geograph. 
Survey, Vol. V, No. 1. 

1889. (1890.) Schizoneura americana, Perkins. Third Ann. Report 

Vt. Agric. Exp. Sta. pp. 160-162. Adapted from Riley. 
Bul. U. S. Geol. & Geograph. Survey, Vol. V., No. I. 
Fig. 18 (after Riley). 

(1890. Schizoneura americana, Perkins. Eleventh Rept. Vt. St. Board 
of Agriculture.) 

1895. Schizoneura americana, Piper. Bul. No. 17 Wash. Agr. Exp. 
Sta. p. 48. Brief account. 

1897. Schizoneura anvericana, Gillette Bul. Div. Ent. U. S. Dept. Agric. 
9 (n. s.): 78-79. Description of work. 

1898. Schizoneura americana, Gillette Bul. A. FE. S. Colo. 47: 35-36. 
Account of work. Economic treatment. Fig. 32 photo of 
work. 

1899. (1900.) Schizoneura americana, Harvey. Bul. Me. Agr. Exp. 

Sta. No. 61. Indem. Ann. Rept. of Me. Agr. Exp. 
Sta. for 1900, p. 32. Mentioned as abundant. Photo- 
graph of leaf curl. 

1900. Schizoneura americana, Lugger. Bul. No. 69. Minn. Agr. Exp. 
Sta. Id. 6th Ann. Rept. St. Ent. of the St. Exp. Sta. Univ. of 
Minn. pp. 168, 169. Fig. 148 after Riley. 

1901. Schizoneura americana, Aldrich. Idaho Agric. Exp. Sta. Feby. 
Bul. 26, pp. 20-22. Records summer and fall (return) migra- 
tion and describes true sexes. Suggests that alternate host 
plant may be grass. 

1901. Schizoneura americana, Cockerell. Bul. 38. Arizona Agr. Exp: 
Sta. p. 265. Mere mention. 

1902. Schizoneura americana, Weed. Bul. No. 90. N. H. Agr. Exp. 
Sta. p. 37. Brief account and photo of curled leaf. 

1902. Schizoncura americana, Cook. Galls and Insects Producing 
Them. Ohio Naturalist. Vol. II, No. 7, p. 265 and Fig. 12. 
Discussion of structure of gall. 

1903. (1904.) Schizoneura americana, Washburn. Bul. No. 77. Minn. 

Agr. Exp. Sta. Injurious Insects in 1902. Idem. 11th 
Ann. Rept. State Ent. of Minn.) p. 45. Mere men- 
tion. 

1904. Schizoneura americana, Sanborn. Kansas Aphid. pp. 25-26, Plate 
VI, fig. 37. Description of winged form and record of migra- 
tion. 

1904. Schizoneura americana, Cook. Galls and Insects Producing 
Them. ‘The Ohio Naturalist. Vol. IV, No. 6. 
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1904. Schizoneura americana, Cooley. toth Ann. Rept. Mont. Agr. 
Exp. Sta. pp. 43-45. Discussion of work. Life history with 
reference to Riley. 

1905. Schizoneura americana, Cook. ‘The Insect Galls of Indiana, p. 
851—brief mention with reference. (From 29th Ann. Rept. 
of the Dept. of Geol. and Nat. Resources of Indiana 1904, pp. 
801-867). 

1905. Schizoneura americana, Felt. N. Y. St. Mus. Memoir 8: pp. 172, 
177-178. Description of leaf curl, and life history adapted 
from Riley. 


1909. Schizoneura ulmi (americana), Gillette. Journ. Ec. Ent. Oct. 
Fig. 16. Antenna. 


SCHIZONEURA RILEYI 
Eriosoma ulmi Riley. 
(Found clustered in woolly bunches on trunk and branches of 
young elms—U/mus americana, causing knotty growth. Fig. 


NOB 


DESCRIPTIVE. 

? generation, apterous viviparous form. Head, an- 
tenna, and thorax light brown. Legs light brown with dusky 
points. Abdomen brown and very flocculent. Antennz 6-jointed, 
Mipovezsmnn, ; LV.0.08 mim:; V,o:co mm, ; V1, 0.1 mm. Total 
body length 2 mm _ Color description from live mature speci- 
mens examined August 4, 1906. Measurements from “balsam 
| mounts. 

Habitat,—Closely packed in woolly bunches on trunk and 
branches of young elm, causing knotty growth of wood. Maine 
collection numbers,—Aphid 69-05, Aphid 95-06, Aphid 89-08. 

———? generation, winged viviparous form. Head and eyes 
black. Antenna* black, 6-jointed, III, 0.4 mm.-o.5 mm.; IV, 
Genie ini -Orles) mies Ve (Osng) mma. 5 V1; 0.00) mm\-o11 1 mm. 
Number of annulations, III, 17-22; IV, 4-6; V, 7-9; VI, 3-4. 
Prothorax and thorax black. Wing expanse, 6.25 mm.-6.50 
mm. “Veins slender and light brown. Shape of wings and 
trend and extent of veins as in americana (Fig. 157). Femora 
dusky at distal part, tibia very pale, tarsus dark. Abdomen 
dark brown and flocculent. Color description from live speci- 


ee 


*For comparison the antenna of Schizoneura americana of Maine col- 
lection 5-o9g—July 1, 1900, is given: III, 0.4 mm.-0.5 mm.; IV, 0.18 mm.- 
0.19 mm.; V, 0.15 mm.-0.165 mm.; VI, 0.13 mm.-o.14 mm. Annula- 
Re tions III, 24-30; IV, 8-11; V, 4-7; VI, with irregular ridge at base of 
M spur. Wing expanse 6.5 mm.-7.0 mm. 
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mens examined August 4, 1906. Measurements from balsam 
mounts. 

Habitat——Pupz developing in woolly bunches on trunk and 
branches of young elm together with apterous viviparous form 
just described. 

Maine collection number, Aphid 95-06. 

? generation, true sexes. ‘The minute apterous ovi- 
parous females are born with a beak which is lost with the first 
(and only) molt. They have a 5-jointed antenna. ‘Total length 
of body 0.8 mm. This form lays but a single egg. The ap- 
terous males are but 0.55 mm. long and their bodies are slender. 
Their antennz and legs are relatively much longer than those 
of the female. Antennz are 5-jointed. Mature male without 
beak, this being lost at molt. Described from types taken Sept. 
23, 1908. (Figs. 161, 162). Maine collection number, 89-08. 

The original description of this insect is as follows: 

“The Woolly Elm-Tree Louse—Eriosoma ulmi, n. sp. 

(Homoptera Aphidae.) 

“The White Elm is subject to the attacks of a woolly plant louse be- 
longing to the very same genus as the preceding. ‘This insect appears 
to be quite common in our State as well as in Illinois, for I have known 
several elm-trees on Van Buren street in the city of Chicago to be killed 
by it, and every tree of this description, around the court house in St. 
Louis was more or less affected with it last summer: ‘The lice congre- 
gate in clusters on the limbs and the trunks, and cause a knotty «nnat- 
ural growth of the wood, somewhat similar to the knots produced on 
the roots of the apple-tree by the other species. ‘They are mostly found 
sunk in between the crevices formed by these knots, and the punctures 
of their little beaks cause the sap to exude in the shape of little silvery © 
globules, which may generally be found dispersed among the knots. The 
down or woolly matter is secreted by them from all parts of the body, 
but especially from the posterior part of the back. It is of an intense 
white color, and is secreted in such profusion that it usually covers and 
hides the lice, and when they are numerous, gives the limbs from a 
distance the appearance of being covered with snow. ‘They make their 
appearance during the latter part of May, and by the latter part of June 
the winged individuals may be found mixed up with the larvae and 
pupae. I have experimentally found that a washing with a weak solution 
of cresylic acid soap will kill them instantly, and they are thus easily 
exterminated. They are also preyed upon unmercifully by the larvae of 
an undescribed species of Lacewing fly (Chrysopa ertosoma of my MS.). 

“Eriosoma ulmi, N. Sp.—Color dark blue. Length to tip of closed 
wings, exclusive of antennae, 0.12.* Wings hyaline, three times as 


* 4. e. inch. 
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long as wide, and more pointed at the ends than in &. Pyri. Costal and 
subcostal veins, and that bounding the stigma behind, robust and black. 
Discoidal veins together with the 3d forked and stigmal veins, all siender 
and black, the forked vein being as distinct to its base as are the others, 
with the fork but 1-3 as long as the vein itself and curved in an oppo- 
site direction to the stigmal vein. Antennae 6-jointed and of the same 
color as the body; joints 1, 2, 4, 5 and 6 of about equal length, joint 3 
thrice as long as either. Legs of the same color as body. 

The young lice are narrower and usually lighter colored than the 
mature individuals, varying from flesh or pink to various shades of blue 
and purple.” 


BIoLociIcAl, AND DISCUSSION. 

The number of generations of rileyi has not been ascertained. 
The following records of my Maine collections do not throw 
miuch light on this subject, but they are perhaps better than 
nothing. 

Aphid 69-05. Sept. 2, 1905. Present in great numbers in woolly clusters 
along trunk of small elms at Orono. Apterous viviparous form and 
nymphs. This material was determined by Mr. Pergande as 
Schizoneura rileyi during the winter of 1905-06. 

Aphid 95-06. August 4, 1906. Orono. Apterous and alate forms 
present on trunk of young elm. 

Aphid 7-08. June 16, 1908. Woolly mass on trunk of small elms. 
Winged viviparous forms just developing from pupae. 

Aphid 89-08. Sept. 23, 1908. Orono. Apterous viviparous for:ns in 
woolly bunches on trunk and branches of young Ulmus americana, caus- 
ing knotty growth. The progeny of these apterous forms were the true 
sexes,—apterous oviparous females and apterous males. Eggs were 
plentiful under the bark. 


It will be noticed that there are two generations of winged 
forms, one in June and one in August, and that apterous vivi- 
parous forms were present during the same time. 

Not enough structural difference is found to separate rileyi 
from americana, and I am inclined to consider them the same 
species. Professor Gillette (1909) has made this same sug- 
gestion. Figures are given of antenne and wings of Maine 
material of rileyi and americana (figs. 152, 153, 1573; 154, 150; 
t!55, 158), for purposes of comparison. The wings are prac- 
tically identical. ‘The antennal differences might seem more 
significant except for the fact that Riley’s description of the 
antenna of americana* fits in every particular more nearly my 
fall collection of rileyi than it does my spring collection of 


*See page —— in this bulletin. 
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americana. ‘The differences in venation cited by Riley will not 

hold for Maine material, as M has so far been found to be 

obsolete at base in both rileyi and americana. Moreover Pro- 
fessor Oestlund records an occasional complete M for americana 

(1887). However, absolutely no biological evidence has been 

recorded which would serve to link rileyi and americana and 

they should undoubtedly be held separate until careful experi- 
mental rearing evidence has definitely settled this point. If 
americana- should prove to be a synonym of riley and riley 
should prove to be a synonym of ulmi of Europe, we should 
have a curious reversion of ulmi Riley of America to ulm Linn. 
of Europe. 

: BIBLIOGRAPHY. 

1868. (1869). Eriosoma ulmi Riley; Rept. Ins. Mo. 1: 123, 124. Ac- 
count of work and original description of winged 
forms and young lice. Remedies. 

1876-1870. Schizoneura rileyi Thomas. ‘Trans. Ill. Hort. Soc. i876, 
p. 191; id. Rept. Ent. Ill. 8: 136, 137, 1879, nom. nov. 
for Eriosoma ulmi Riley. Systematic discussion and 
description of work. Description of insect quoted 
from Riley. 

1885. Schizoneura rileyt, Forbes. Rept. Ent. Ill. 14: 114. 

1887. Schizoneura rileyi, Oestlund. Aphid. Minn. p. 27. Description 

of winged form and pseudo gall. 

1888. Schizoneura rileyi, Lintner. 3rd Report, p. 125. 

1890. Schizoneura rileyi, Packard. Fifth Rept. U. S. Entom. Com. 

Wash. Original description of insect quoted. 

1897. Schizoneura rileyi, Lintner. 13th Report, p. 374. Mere mention. 

1901. Schizoneura rileyi, Hunter. Aphid of N. A., p. 84. Bibliography, 

in part. 

1905. Schizoneura rileyi, Felt, N. Y. St. Mus. Memoir 8: pp. 172, 102. 

Brief description of work and remedies. 
1909. Schizoneura rileyi, Gillette. Journal Ec. Ent. Oct. Suggests that 
it may be same species as Schizoneura ulmi (americana). 
EXPLANATION OF PLATES. 

Fig. 126. Jletrancura (colophoidea) graminis. Gall collected from 
Ulmus americana. Orono, Maine. July 8, 1900. 

Fig. 127. Tetraneura ulmisacculi. Galls collected from Ulmus montana 
var. Camperdown pendula. Orono, Maine, July 6, 1900. 

Fig. 128. “Schizoneura americana: c, c, leaf showing curl—nat. size: 
a, winter ege; b, stem-mother; d, winged female; i, her antennae; j, her 
tarsus; e, true female, ventral view showing solitary egg; g, her tarsus 
from beneath; f, anus and genital points of male; h, antennae of 4th 
generation—ail enlarged.” After Riley. 

Fig. 129. Colopha ulmicola: a, leaf showing galls from above and 
beneath—nat. size; b, impregnated egg surrounded by skin of true fe- 
male; c, newly born young of 2d generation, ventral view; h, its an- 


GALL APHIDS OF THE ELM. 239 


tennae; d, pupa of same, dorsal view; e, winged female; f, her antennae; 
g, antennae of stem-mother—all enlarged.” After Riley. 

Fig. 130. Colopha ulmicola (eragrostides). Specimen taken on era- 
grostis sp. Squaw Creek, Iowa, 9-9-93, by F. A. Sirrine. Note that 
abnormal left hand antenna has but 5 joints. 

Fig. 131. Colopha ulmicola. Stem mother from cockscomb gall on 
cork elm. Collected at Iowa Agr. Col.,7-4-’93, by F. A. Sirrine. 

Fig. 132. Colopha ulmicola (eragrostidis). Apterous viviparous form 
from root of Eragrostis. t0-8-’92. Collected by F. A. Sirrine. 

Fig. 133. JTetrancura graminis (colophoidea). Apterous form not 
stem-mother from galls. See page 200. 

Fig. 134. Tetrancura graminis. Specimen collected on Aira caespitosa 
in flocculent down by J. T. Monell, October 11, 1876. St. Louis, Mo. 

Fig. 135. Colopha ulmicola (eragrostidis) antenna. Specimen from 
Eragrostis frankti bred in Lab. Iowa Agr. Col. 9-20-93, by F. A. Sirrine. 

Fig. 136. Colopha ulmicola, antenna. Specimen from cockscomb galls 
on cork elm. Collected Iowa Agr. Col. 7-4-’93 by F. A. Sirrine. 

Figs. 137, 138. Tetraneura graminis. Wings of migrants collected 
on bark of Ulmus americana. Iowa Agric. College 10-4-’92 by F. A. 
Sirrine. 

Fig. 139. Tetraneura graminis (colophoidea). From slide labeled 
“Tetraneura ulmi from cockscomb gall on Ulmus americana.” :Specimen 
collected at Iowa Agr. Col. 6-27-’93 by F. A. Sirrine. 

Fig. 140. Tetraneura graminis. Antenna of Fig. 134. 

Fig. 141. Tetraneura graminis, true female. On bark of Ulmus 
americana. Collected at Iowa Agr. Col. 10-4-’92 by F. A. Sirrine. 

Fig. 142. Tetraneura graminis (colophoidea). From slide labeled 
“Tetraneura ulmi. Stem-mother. From cockscomb gall on Ulmus amer- 
icana.” Collected by F. A. Sirrine, 6-27-’93 at Iowa Agricultural Col. 

Figs. 143, 144, 145. Tetraneura graminis. Warvae on roots of Leersia 
virgiuuca. Collected by F. A. Sirrine at Iowa Agric. College. 9-30-’92. 

Fig. 146. Pemphigus ulmifusus. Normal venation. Collected at 
LeRoy, Ill., by J. J. Davis. Fig. 147. Wings. Hind wing normal. Fore 
wing with M branched near tip. Collected at LeRoy, Ill., by J. J. Davis. 
Fig. 148. Antenna of migrant. Collected at LeRoy, Ill., by J. J. Davis. 
Fig. t49. Antenna of pupa, see page 221. Collected in Minnesota by 
O. W. Oestlund. Slide 125-98. Fig. 150. Gall collected in Minnesota 
by O. W. Oestlund. 

Fig. 151. Schizoneura americana. Leaf curl of thickly infested tree 
causing a bunching or rosette of the leaves. Orono, July 7, 1909. Fig. 
152. Fore wing. Fig. 153. Hind wing on smaller scale. Fig. 154. 
Six-jointed antenna of apterous viviparous form. July 16, 1909. Fig. 
155. Antenna of winged form. Fig. 156. Typical “Leaf curl” caused 
by this insect. 

Fig. 157. Schizoneura rileyi. Wings. Fig. 158. Antenna of winged 
form. Fig. 159. Six-jointed antenna of apterous form. Fig. 160. Six- 
jointed antenna of pupa. Fig. 161. Male. Fig. 162. Female. Same 
magnification as male. Fig. 163. Woolly colony on young elm. Sept. 
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23, 1908. Orono. Apterous viviparous forms which give birth to the 
brite SesKes: 


Fig. 164. Tetraneura ulmisacculi. Migrant from gall. Fig. 165. An- 


tenna of foregoing. (a) one of the common variations of VI showing 
“run-together” annulations. Fig. 166. Antenna of pupa. (a) showing 
annulations of mature antenna through the pupal skin. Fig. 167. Stem 
mother. Fig. 168. Antenna of stem mother. 

Fig. 169. Jetranewra graminis (colophoidea). Migrant from gall. 

Fig. 170. Antenna. Fig. 170 (a) reverse side of IV showing annula- 
tions. Fig. 171. Antenna of pupa. Fig. 172. Stem mother. Fig. 173. 
Antenna. Fig. 174. Apterous viviparous form not stem mother fre- 
quently found in gall. (See page 209.) Fig.-175. Antenna of fore- 
going. 

Fig. 176. Colopha ulnucola. Antenna. II-VI. Slide (157) lent by 
J. T. Monell. Specimen collected July 2, 1876. St. Louis. “Type or 
co-type of the genus Colopha.”’ 

Fig. 177. Antenna III-VI of specimen collected June 12, I9c9, at 
Lawrence, Kansas. Specimens given by C. P. Gillette. 

Fig. 178. Colopha ulmicola. Antenna IJI-VI from specimen collected 
at LeRoy, Ill., July 10, 1907. Fig. 178 (a) Antenna V-VI of second 
specimen in same collection showing variation in annulations common to 
this species. Slides lent by J. J. Davis. 

Fig. 179. Colopha ulmicola. Antenna I-1V of stem mother removed 
from gall. Slide (7-4-93. I. A. C.) lent by F. A. Sirrine. Antennal 
measurements I, 0.035 mm.; II, 0.04 mm.; III, 0.1 mm.; IV, 0.06 mm. 

Fig. 180. Colopha ulmicola (eragrostidis). Antenna. (I-IV) of 
apterous viviparous form from root of Eragrostis. Slide (10-8-92) lent 
by F. A. Sirrine. Antennal measurements I, 0.025 mm.; II, 0.025 mm; 
Ill, 0.035 mm.; IV, 0.035 mm. 

Fig. 181. Tetrancura graminis, antenna I-IV of true female, previous 
to molt. Slide (10-4-’92) lent by F. A. Sirrine. Fig. 182. Distal tip 
of leg of true female previous to molt, showing capitate hairs. Slide 
(10-4-’92) lent by F. A. Sirrine. Fig. 183. Antenna I-V of larva on 
roots of Leersia virginica. Slide (J. A. C. 9-30-92). Slide lent by F. 
A. Sitrine. 

Fig. 184. Tetraneura graminis (colophoidea). Normal venation.* 
1987 fore wings out of 2000 examined had this venation. 

Figs. 185-197. Tetraneura graminis (colophoidea). Abnormal vena- 
tion. The 13 wings out of 2000 examined which deviated from the nor- 
mal. In even these 13 cases the wing on one side was normal. 


Note: Figures 164 to 172 were drawn by Miss Charlotte M. King. 
Photographs were taken by Mr. R. Hammond. 

*For Comstock-Needham terminology of Aphid wings the reader 
is referred to “Homologies of the Wing Veins of Aphididae, Psyllidae, 
Aleurodidae and Coccidae.’ Annals Entomological Society of America. 
Wolk, IU INO; 2. 
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BULLETIN No. 182 


FOUR RARE APHID GENERA FROM MAINE.* 
By Epita M. Patcu. 


It often seems safer to describe American species of aphids 
as new and run the risk of a synonym than to record them 
under existing European names and thus incur the possibility 
of confusion. S. glyceriae, M. abietinus and S.. oblongus, 
however, are very characteristic, the European descriptions are 
careful, apparently there is no confusion in European literature 
in regard to them and each occurs in Maine on the identical 
genus of food plant upon which it is recorded in Europe. Iam. 
venturing, therefore, to present them under their Old World 
names trusting that they may be able to keep them. Mastopoda 
pteridis though well known on account of its peculiar structure 
has been so seldom met with that it is appropriately included in 
this group of rare genera. 


SIPHA GLYCERIAE. 
1843. Aphis glyceriae Koch. 
1860. Sipha glyceriae Passerini. 

This most remarkable aphid excited my curiosity when I first 
came upon it on account of the fact that many of the aphids 
were completely submerged in the water on dead blades of 
grass and apparently in no wise disturbed or inconvenienced by 
this circumstance, but were to all appearances as comfortable as 
those above water on live blades. 

In structure this species is no less striking than in habits. 
The body is very flat and appressed to the leaf. The entire 
body is armed with stout spines. The cornicles are circular 
openings elevated very slightly above the surface of the abdo-- 


*Papers from the Maine Agricultural Experiment Station: Entcmol- 
ogy No. 44. 
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men. The beak is stout and short extending to the second 
coxa. The 5-jointed antenna is short, not reaching the abdomen. 
The eyes are small but prominent as they protrude conspicuous- 
ly from the sides of the head. The wings are transparent, nar- 
row and much longer than the body, the venation is practically 
that of Macrosiphum. It is a green species with the abdomen 
dotted with darker green. | 

The single large collection made by the writer was taken June 
22, 1909, from rush, Juncus sp., growing in a marsh pool at 
Orono. Alate and apterous viviparous forms, nymphs and 
pupae comprised this collection. Figures 198-205 present 
photo-micrographs and drawings of this species. 

Measurements made from balsam mounts are as follows :— 
Apterous viviparous form: ‘Total length 2.25 mm.-2.55 mm. 
Antennal o.06) mmr; Wi oo75 mm: lor snimeri aoa 
mm.; V (base) 0.11 mm., (spur) 0.11 mm. No sensoria except 
distal ones of IV and V. Fig. 204. 

Winged viviparous form: Total length 1.95 mm. Length 
of fore wing 2.85 mm. Length of hind wing 1.56mm. Anten- 
na Loos mm; TE co-05 mui, 1 O18 mm: IVS one seqamiee 
V (base) 0.1 mm., (Spur) 0.125 mm. III with about 6 large 
circular sensoria. Distal sensoria on IV and V. The peculiar 
sensoria on V are well shown in figures 203-203Aa. 

Antenna of pupa much like that of the apterous form. 
Fig. 205. 


MINDARUS ABIETINUS Koch. 

The first collection of Mindarus in Maine was a single winged 
specimen taken at Orono June 16, 1905, from leaves of White 
Pine (Pinus strobus). This was kindly determined by Mr. 
Pergande as Mindarus (Schizoneura) pinicola Thos. the follow- 
ing winter. The next pine collection of this species made by 
the writer was near Orono June 30, 1909, when a single winged 
specimen was again taken upon a pine needle. These accord 
with the description of the winged form by Thomas and also 
with careful additional notes, measurements, and camera lucida 
drawings made by Mr. J. J. Davis from the type specimen* and 
kindly sent me. 


*In the collection of Ill. St. Lab. of Nat. Hist., single winged specimen 
in balsam labeled “Pine Carb(ondale, Ill.) April 20, 1878.” 
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However on June 11, 1908, a large collection of pale green 
pupae on the tips of balsam fir was brought to me. Many of 
these molted during the night and the winged aphids proved 
to be Mindarus and to all appearances abietinus Koch described 
from Abies in Europe. On June 14, 1900, a large collection of 
pupae was made by the writer from balsam fir and winged 
forms were again secured. These accord with the type speci- 
men of pinicola Thomas and it is probable that the pine and the 
balsam Muindarus are the same species, though biological proof 
is yet lacking. Late in May, 1910, Mindarus abietinus occurred 
in enormous numbers at Orono both on balsam fir and spruce 
(Picea canadensis). The new growth became badly “ruffled” 
on infested twigs. 

Pupa:—Body pale green and very pulverulent. Total length 
2mm. Antenna pale proximal half, dusky distal half, extends 
to middle of thorax. I, 0.075 mm.; II, 0.06 mm.; III, 0.21 mm.; 
IV, 0.11 mm.; V, 0.14 mm.; VI, 0.165 mm. Eyes dark. Beak 
extends to base of 3rd coxae. Wing pads a little dusky. Legs 
with femora and tibiae pale yellowish, tarsi dusky. Abdomen 
with fine white silky tufts in lateral rows on each side. Eight 
large wax gland areas occur in a lateral row on each side of 
abdomen. Other similar areas occur on the dorsum. ‘These 
areas are somewhat circular and comprise about 80 or less 
minute wax pores. Color description from live specimens. 
Measurements and details from balsam mounts. Maine collec- 
tion numbers 5-08 and 15-09. Figures 207, 211, 212. Habits 
and Habitat. Curling new tips of balsam fir (Abies balsamea 
Mill) and causing twip tips to look downy. Honey dew 
excreted in large quantities. June. 

Migrant, Alate Viviparous 9° :—Head pale green, eyes dark. 
Beak extends to 3rd coxa. Antenna extends to abdomen. I, 
e.oormm,.,; Il, 6.065 mm.; lil, 0/36 mm.; 1V, 0.225 mm.; V, 
0.23 mm.; VI, 0.225 mm. III with about 12 large quasi trans- 
verse sensoria in an even row, extending nearly the whole length 
of III. IV, V and VI each with large sensorium at distal por- 
tion. The sensoria grouped about the large terminal sensorium 
of VI are distinct and separate. Spur of VI about one-third the 
length of the basal portion. IV, V, VI slightly imbricated. 
Thorax brown dorsal and ventral. Wings pale with dark but 
delicate veins. Stigma very long, curving to a point near distal 


\ 
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tip of wing. R,* long and not much curved. M with 2 branch- 
es like Schizoneura and obsolete at base. Cu and A both slightly 
curved making the cell between them slightly oval. Costal 
margin of wing strongly arched. Hind wing broad, venation 
_ practically as in Schizoneura. Length of wing about 3 mm. 
Legs with proximal half pale, distal part dusky, tibiae and tarsi 
dark. Abdomen pale green, pulverulent. Total length of body 
about 2.1 mm. Color description from live specimens. Meas- 
urements from balsam mounts. Maine collection numbers 5-08, 
15-09. Figures 206, 208, 209, 210. 

__ Apterous viviparous 9. Body pale green, pulverulent. Length 
2 mim. Antenna 1 0:07 mm; Il oo7 mm.) 1, o:rsenaae eae 
G-OS5 punt NO: ta: mary Vall Ont Auman. 

This form was present thickly packed in tips of balsam fir 
and spruce in May, 1910. They matured about May 25. The 
honey dew was so abundant that the trees could not be touched 
without a sticky shower resulting. Maine collection numbers 
21-10, 22-10. 

Habits and Habitat. Developing in curled tips of Abies bal- 
samea Mill and Picea canadensis Mill. Migrating from infested 
Picea canadensis twigs about mid-June, immediately after ac- 
quiring wings. 

Professor O. W. Oestlund has collected this same species near 
the Pacific Coast. 


BIBLIOGRAPHY FOR THIS GENUS IN AMERICA. 
1879. Schizoneura pinicola Thos. Rept. Ent. Ill. 8 (Thos. 3) p. 137. 
Original description. 
1887. Schizoneura pinicola Oestlund. Aphid. Minn. p. 30. Listed as 
not found in Minn. 
1890. Schizoneura pinicola Packard. Forest Insects. p. 804. 4-line 
quotation from Thomas. a 
1899. Schizoneura pinicola Chittenden. Bul. Div. Forestry, U. S. Dept. 
Agric. 22: 60. Mere mention. 
1899. Schizoneura pinicola Britton. 22d Ann. Rept. Conn. Agr. Expt. 
Sta. for 1898. Brief account of an infestation of pine in 
Connecticut. Doctor Britton kindly informed me May 13, 
1910, that the species concerned in this infestation was not 
given detailed study. 


*For terminology of wing veins, the reader is referred to Homologies 
of the Wing Veins of the Aphididae. Ann. of the Ent. Soc. of America, 
NolkaliiNom2: 
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1901. Schizoneura pinicola Hunter. Aphid. of N .A. p. 83. Bib- 
liography. 

1903. Schizoneura pinicola Clarke. List of Cal. Aphid. Can. Ent. Vol. 
35. No. 9. Listed for California. 

1906. Schizoneura pinicola Felt. Insects affecting Park and Woodland 
Wrees, 2: 753. >Miere mention. 

1909. Mindarus abietinus, Patch. Homologies of the Wing Veins of 
the Aphididae. Ann. of the Ent. Soc. of Am. Vol. II, No. 2. 


pp. 14, 15. Figs. 18, 19, 20. Discussion of the tracheation and 
venation of the wings. 


SYMDOBIUS OBLONGUS. 


On July 17, 1908, this striking species was collected at Orono 
where it was found to be gregarious upon the branches of 
birch (Betula papyifera Marsh). It occurred largely upon the 
growth of the previous season, and was difficult to collect on 
account of its tendency to drop from the branch at the slightest 
jar. Nymphs, pupae, and apterous and alate viviparous forms 
were taken in this collection. On August 20, 1908, a second 
collection of the apterous viviparous form was collected from 
the branches of birch (Betula papyifera Marsh) where it oc- 
curred in small colonies. The broad white bands on the dark 
antennae and the heavy shadowing of the wing veins make this 
a distinctive species. 

Alate viviparous form. Head brown with red eyes. Antenna 
with I, II, II] dark and IV, V, VI with proximal portion white 
and distal portion dark making a distant and conspicuous band- 
fie O.o5, mim; Il, o.o55 mm; 111, 0.7 mm.; 1V,.0.45 mm: ; 
Weovemm.; Vil (base) o:2 mm, (Spur) o2 mm. Notice that 
the spur is very short. III, IV, V and VI are imbricated. 
About 15 protruding sensoria occur in a row on III, single 
large sensorium at distal part of V. VI with usual sensorium 
at base of spur, and separate attendant sensoria. Beak extends 
to second coxae. Prothorax and thorax brown. Wings with 
brown veins heavily shadowed. Length of wing 2.95 mm. 
Legs brown. Abdomen hirsute (spiny), brown with heavy 
transverse bands of darker brown. Cornicles yellowish white, 
short, broad, somewhat constricted at the middle, and with 
flaring opening. Figures 215-219. Color notes from live ma- 
terial. Measurements from balsam mounts. Maine collection 
number 41-08. 


Apterous viviparous form. Head dark brown with red eyes. 
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Antenna with I, II, III dark, and IV, V, VI with proxmal por- 
tion white and distal portion dark. Imbrication and sensoria as 
in alate form. Io 15 mm Il, o:10 mm-;) Ml o'87, mms ve 
0.54 mm.; V, 0.45 mm.; VI (base) 0.22 mm., spur 0.24 mm. 
Prothorax and thorax brown. Legs brown. Abdomen spiny, 
brown with darker transverse bands. Cornicles as in alate vivi- 
parous form. 

The nymphs are brown and thickly beset with spines. Color 
notes from live material. Measurements from balsam mounts. 
Maine collection numbers 41-08, 61-08. 


1837. Aphis oblonga von Heyden, Entomolog. Beitrage in Mus. 
Senckenberg. 

1843. Aphis oblonga. Kaltenbach Pflanzenlause, p. 133, species IOT. 

1844. Aphis oblonga. Ratzeburg. Forstinsekten III, p. 2109. 

1848. Aphis oblonga. Walker. Descriptions of Aphides. Ann. and 
Mag. Nat. Hist. Ser. 2. 

1854-1857. Callipterus oblongus. Koch Pflanzenlause, p. 219. Figs. 

292, 293, 204. 

1894. Symdobius oblongus Mordwilko. Rab. Lab. Zool. Kab. Varch. 
Univ. (K. Faune Anat. sem. Aphid) p. 54. 

1895. Lachnus (Callipterus -Koch) oblongus. Judeich und Nitsche. 
Forstinsektenkunde. (Mere mention) p. 1211. 


MASTOPODA PTERIiDIS Oéestlund. 


Since this curious species was recorded in 1886 from Minne- 
sota, no account of a second collection has been published. It 
is interesting in this connection to include a brief description of 
the apterous form which the writer collected from brake fern 
near Orono, August 6, 1906. This was kindly determined for 
me by Professor Oestlund. 

Apterous viviparous form: Head and thorax yellowish 
white, eyes dark. Antenna about the length of body with I, II 
and proximal half of III white, rest dark. Antenna 5-jointed 
(6 if spur is counted as distinct joint as in original description). 
i os) am; WR o.07 mms; 1M or 5) mm): DVio.25emmaee 
(base) 0.10 mm. (spur) 0.65 mm. III without sensoria. IV 
with single large sensorium at distal end. V with usual sen- 
sorium at base of spur. III, IV, V imbricated. The legs are 
the most characteristic part of this species, the tarsi being 
atrophied. Abdomen is yellowish white with dark scrawls and 
tracings. At base of cornicle is a round bright orange spot 
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which may be absent but is apparently characteristic as it is 
usually found both in the mature apterous form and in the 
young nymphs. Cornicles long (0.45 mm.) cylindrical and dark 
brown. Total length of body 1.65 mm. Color description from 
living material. Measurements from balsam mounts. Maine 
collection number 98-06. Figures 213, 214. 


BIBLIOGRAPHY. 

1886. Mastopoda pteridis, Oestlund. List Minn. Aphid. p. 53. Original 
description. 

1887. Mastopoda pteridis, Oestlund. Aphid. of Minn. p. 49. Descrip- 
tion and brief account. 

1898. Mastopoda pteridis, Packard. ‘Textbook of Ent. pp. 103, 104. 
Fig. 114. Figures the leg. 

1910. Wilson. Pro. Ent. Soc. Wash. Vol. 12, p. 28. Mastepoda 
pteridis, Oestlund, is by error considered a synonym of Aphis 
pteris-aquilinoides, Raf.* 


EXPLANATION OF PLATES. 
Figures 203-207 were drawn by Miss Charlotte M. King. 
The photomicrographs were taken by Mr. Royden L. Hammond. 
Figs. 198-205. Sipha glyceriae. 198, Winged viviparous 
form; 199, pupa; 200, wings; 201, apterous viviparous form; 
202, tip of abdomen of apterous viviparous form giving a good 
view of the cauda; 203, antenna of winged viviparous form; 
204, antenna of apterous viviparous form; 205, antenna of pupa. 
Figs. 206-212. Muindarus abietinus. 206, Antenna of winged 
viviparous form; 207, antenna of pupa; 208, wings; 200, tip 
of abdomen of winged form lateral aspect ; 210, tip of abdomen 


*Although it would seem to be impossible on the basis of the original 
description of Aphis pteris-aquilinoides to recognize this species if one 
should chance to re-discover it, fortunately Rafinesque included one char- 
acter by which his species can readily be separated from pteridis 
Oestlund for he states that the “appendages” (i. e. cornicles) are short 
in pteris-aquilinoides. It is perhaps safe to hazard the guess that even 
Rafinesque would have noticed the atrophy of the tarsi if he had col- 
lected so remarkable a species. 

As Rafinesque’s papers are not easily accessible, his description of 
Aphis pteris-aquilinoides is quoted entire as follows: 

“6. Aphis Pteris-aquilinoides. (P. aquilina Amer. Auct.) Body pale 
green, oboval, one line long; eyes brown, antens half a line long; ap- 
pendages very short.’”’ Rafinesque designated the cornicles by the term 
“appendages.” 
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of winged form dorsal aspect; 211, a single dorsal wax-gland 
area from pupa, greatly magnified; 212, pupa just before molt- 
ing, showing the lateral and part of the dorsal wax-gland areas 
on pupal skin. 

Figs. 213-214. Mastopoda pteridis, apterous viviparous form 
and antenna. 

Figs. 215-219. Symdobius oblongus. 215, wings; 216, 
caudal tip of abdomen of winged form showing cornicles; 217, 
antenna showing the alternate banding of light and dark; 218, 
III, showing sensoria; 219, III, showing sensoria in profile. 


198 


Aceh 
Na Gy! 
Te ge ae 


203 


BULLETIN No. 183 


EXPERIMENTS IN BREEDING SWEET CORN.* 


By 
RAYMOND PEARL AND FRANK M. SURFACE. 
INTRODUCTION. 

The raising of sweet corn for canning purposes constitutes 
one of the most important of the specialized agricultural inter- 
ests of Maine. Throughout the central and southern portion 
of the State sweet corn is the great “ready money” crop. In 
this section almost every town has its “corn shop” or “‘fac- 
tory” and some places can boast of two or three. 

The present magnitude and financial importance of the sweet 
corn growing and packing industry in the State is probably 
primarily due to the superior quality of Maine grown corn. 
“Maine sweet corn” justly holds a high reputation for flavor. 
To such an extent is this the case that before the advent of the 
Pure Food Law the labelling of corn grown in other states as 
“Maine grown” was very common indeed. 

Some idea of the amount of sweet corn annually grown and 
packed within the State may be gained from the following fig- 
ures, furnished by the National Canners’ Association for the 
1908 sweet corn pack of the country. While not official, these 
statistics probably fairly represent the general relations. 


State Cases 
Tis "Sea 5 BUN Re Gisireete ei cs deel ain i 1,085,000 
Aine LCL nrc} a chapter SMT alae: dials 1,010,000 
RVreiiintemmtns crt ewe tks ea eee 970,000 
ROG RATE alee argu Sie! ies 933,000 
TINE KOTISS (ces ea i a ea aga 856,000 
ING Wi sO edt ot. Searels aces 620,000 


* Papers from the Biological Laboratory of the Maine Experiment 
Station, No. 18. 


/ 
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WAS CONSIING eee eer ene 343,000 
Ttidianay say ee: eevee acumen aerne, 301,000 
NnnesOtatere ea eee 124,000 


Tennessee, Oklahoma, Kansas, 
Missouri, Delaware, Pennsyl- 


vania and Michigan together 246,000 
JNM OWNS SNES ooo cas dcodoo ae 291,000 
POA Lerch etn tin pee tees. et 6,779,000 


From these figures it appears that Maine stood third among 
all the states in the amount of sweet corn packed in 1908. The 
figures given are for cases of 2 dozen cans each. On this basis 
the Maine sweet corn pack for the year 1908 amounted, in 
round numbers, to the enormous total of 23,280,000 cans! 

While the sweet corn packing industry has grown to the 
magnitude indicated in the figures given, it still remains a 
somewhat hazardous and precarious business, in which both 
the farmer and the packer are at times compelled to take great 
risks, and too often to bear heavy losses. The climatic condi- 
tions in Maine are the chief source of risk in the business. The 
growing season to be expected at best is dangerously close to 
the minimum time necessary to grow good corn. When to this 
are added the risks arising from the occurrence of late spring 
and early fall frosts, together with an uncertain distribution of 
rainfall during the growing season it is evident that there must 
always be a considerable element of uncertainty as to whether, 
on the one hand, the farmer who plants sweet corn will get 
enough out of his crop to pay for seed and fertilizer, and, on 
the other hand, the packer will be able to produce the number 
of cans required to fill his contracts. 


In view of these considerations it seemed desirable for the 
Experiment Station to undertake a study of some of the prob- 
lems connected with the sweet corn industry, with a view to 
the possibility of being able to help both the farmer and the 
packer. After looking over the whole field it appeared that 
the seed problem was one particularly needing attention. The 
major portion of all the sweet corn grown in Maine is from 
seed produced outside the state, chiefly in Massachusetts and 
Connecticut. The seed is for the most part not specially se- 
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lectea or bred to meet the conditions in Maine. Almost the 
only selection which it undergoes is that of the market. If a 
lot of sweet corn seed offered for sale is not of the type the 
packer wants he does not buy it. The packers have great diffi- 
culty in procuring sweet corn seed which is satisfactory either 
to themselves or to the farmers who plant for them. ‘The dis- 
tribution and entire control of the seed is, and must always con- 
tinue in general to remain, in the hands of the packers. The 
farmer sometimes complains bitterly of this, particularly after 
he has had a lot of poor seed, as too frequently happens. But 
a moment’s consideration must convince one that it would be a 
suicidal policy for the packer to allow his farmers to plant any 
kind of seed they pleased. All uniformity of product in the 
first place, and possibility of economical operation of the can- 
ning factory in the second place would be forthwith greatly en- 
dangered, and in a short time entirely lost. The farmer must 
recognize that it is as much to the interest of the packer as to 
his own that he have good seed. It is the misfortune rather 
than the fault of the packer that he does not always get it. 

The primary aim with which the experiments here discussed 
were undertaken was to determine whether it was not possible, 
by the application of simple methods which could be used by 
any packer or farmer, to improve Maine grown sweet 
corn and adapt it more closely to the needs imposed by 
local conditions. It was felt that the broad generalization of 
plant breeding to the effect that a seed bred in adaptation to 
local conditions is, on the average, likely to give better results 
under those conditions than an imported seed is probably true 
of sweet corn. Subsequent experience has shown that it is. 
The best sweet corn grown in the State today is the product of 
Maine grown seed. The second aim of the work was to ac- 
cumulate scientific data regarding the inheritance of various 
characters of the maize plant. 

The work with sweet corn was begun in the summer of 1907 
and has continued since that time. It is believed that the work 
which has been done has demonstrated the primary thing for 
which it was started. It has, namely, shown that it is possible 
by the use of a few simple methods, easily under the control 
of the packer, to improve in several respects the quality of the 
average seed corn distributed to the farmers by the packers. 
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This is all that it was hoped or expected to do. The Station 
cannot enter upon the commercial breeding of improved sweet 
corn seed. It can only point out methods by which such breed- 
ing may be done by others. ; 

It is the purpose of this bulletin to give a brief account of 
the general features of the experiments carried on during the 
past three years in sweet corn breeding. Further discussion 
of the technically scientific results of this work is reserved for 
later publication. 


EXIsTING AND DesireD TYPES OF SWEET CoRN IN MAINE. 

Practically all of the sweet corn grown in Maine for canning 
purposes belongs to one or the other of two general types. 
Representative strains of these two types are grown under dif- 
ferent names in different localities. We have accordingly come 
to pay little attention to the varietal names of sweet corn, in 
this work. ‘The two main types under which the corn may be 
grouped are characterized in the following way: 

Type I—A pure white corn, with small kernels closely packed 
on the cob. The number of rows varies from 14 to 22, with an 
average of 16 to 18. The corn makes a rapid growth and ma- 
tures relatively early. The stalks, on good land and in a good 
season, will vary from 5 to 6 feet in height, with an average of 
from 5 to 5% feet. The yield of stover is only fairly good, but 
the yield of ears is usually very good. The ears are shorter 
than in the case of Type II, and in some strains are well shaped. 
In other strains the ear, owing to lack of selection probably, 
tapers very much. Of this type of corn the best is undoubted- 
ly that produced by the so-called Dennett and Ellis strains. 
These two strains, which, so far as we are able to discover by 
study both of the growing corn and of the seed, differ very 
slightly except in name, have for many years been grown for 
seed in the region around Brownfield, Me. Accounts differ 
as to the detailed history of these strains, but all agree that this 
type of sweet corn came into the Brownfield region many years 
ago (15 to 25?) as a small sample of ears. In recent years 
there has been no inter-mixture of any other type of sweet 
corn in this region. On the Dennett and the Ellis farms the 
same seed has been used year after year without any introduc- 
tion of “new blood,’ and without any detasseling to insure 
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cross fertilization. As a consequence of this practice these 
strains can only be regarded as very closely inbred. ‘That their 
yield has not been unfavorably affected is a point of interest. 
In the propagation of both of these strains on the original farms 
a very careful ear selection is practiced. ‘There has never been 
any plant selection in the case of either of these strains so far 
as we can learn. Both strains produce a remarkably uniform 
corn. The breeder who expects to find and isolate wide devia- 
tions from type in the case of the pure Ellis or Dennett strains 
will be disappointed. 

Type II—A white corn, frequently showing a faint yellowish 
tinge, with kernels /arger and coarser than those of Type I, and 
not so tightly packed on the cob. The number of rows aver- 
ages lower than in Type J. ‘The ears are longer. The rate of 
growth and time of maturity vary greatly in different strains. 
Some are nearly as early as the best of Type I. Others are very 
late. ‘The stalks are larger and yield more stover than in the 
case of Type I. The yield of ears, or of cut corn at the fac- 
tory is usually not so large per unit area of land. The ears are 
in many strains coarse and ill-shaped, but some strains give 
ears of high quality. This type of sweet corn is highly popular 
with the farmer, because of its greater yield of stover. This 
circumstance has led to its wide adoption by the packer, though 
from his standpoint it is not so desirable a corn as Type [. In 
the opinion of the writers the popularity of this coarser type of 
corn with the grower is not altogether well judged. The farm- 
er, to be sure, gets more fodder from it than from the other 
type, but he really pays a rather high price for it in decreased 
yield of ears. This was brought out in a striking manner in 
connection with some inquiries as to what was considered in 
different localities a very good to maximum money return per 
acre of sweet corn. In localities where good strains of Type I 
corn were the prevailing sort planted it was not difficult to find 
farmers who, under favorable conditions as to season, etc., had 
obtained a return of $100 or a little more per acre of corn. In 
localities where the prevailing kind planted was of Type II 
we were not able to learn of anyone ever having had a better 
return than $80 to $85 per acre, the price per pound of cut 
corn at the factory being the same in both localities. About 
the same proportionate difference would doubtless be main- 
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tained with smaller yields. Such a difference represents a 
rather high price for the fodder from an acre. ‘Typical varie- 
ties of corn of this second type are early and medium Crosby, 
Clark’s Medium, etc. 

Typical ears of the two types of corn are shown in Fig. 220. 
These are ears from the 1907 selections( see below). Ear No. 
134 is an excellent Dennett ear (Type 1). The point in regard — 
to which it.is most at fault is the straightness of the rows. It 
will be noted that they are somewhat curved in this particular 
ear. Ear No. 381 is a typical early Crosby ear (Type 11). The 
butt is not perfect but the ear as a whole represents this type 
of sweet corn very well. The reduction of size in photograph- 
ing is the same for the two ears. They are 5 natural size. 
It is of interest to compare the various characters of these two 
ears as given quantitatively in tables I and 2. Ear 134 has 18 
rows, while 381 has but 16. Ear 381 is 2 cm. longer than 134, 
yet it has but 33 kernels to the average row while 134 has 36. 
In spite of its larger size ear 381 produced less than 4 grams 
(equal to about % of an ounce) more shelled corn than 134. 


When the work of the Station with sweet corn was being 
planned a meeting was arranged between representatives of the 
Station and of the principal packing interests in the State. The 
purpose of this meeting was to learn what the packers regarded 
as an ideal sweet corn for their uses, and in what particulars 
they felt that the best existing strains needed improvement. As 
a result of this conference the following points were brought_ 
out as of first importance in an ideal sweet corn for canning 
purposes: 1. Pure white color. 2. Small kernels, giving 
what is technically termed a fine grained ear. 3. Good flavor 
and sweetness. 4. Ear of good size, cylindrical rather than 
tapering in shape, and with butt and tip evenly covered. 5. 
Rows straight and at least 16 in number. A higher number is 
desirable in order to get the fineness of kernel. 6. Good yield 
both of ear corn and of stover. 7. Uniformity of ear type. 
8. Early maturity. 


The best of the sweet corn grown in the State meets certain 
of these ideals fairly well. The points in regard to which im- 
provement was regarded by the packers as most needed were 
(a) earliness, (b) yield, particularly of stover, and (c) con- 


Fic. 220. Representative ears to illustrate the two types of 


sweet corn (I and II) discussed in the text. Ear 134 is of 
type I, and ear 381 is of type II. Five-eighths natural size. 
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formation of ear, especially with reference to shape and cover- 
ing of tip. ‘The earliness was regarded by all concerned as the 
most important single point needing improvement. 

Accordingly in the summer of 1907 experiments in the im- 
provement of sweet corn in regard to these characters by selec- 
tion were inaugurated. As already stated it was desired to 
carry through such selection work in the simplest manner pos- 
sible, so that in the event of favorable results the same processes 
could be repeated by any packer or grower. The general plan 
it was proposed to follow was that of making field selections of 
plants with reference to the desirable qualities, and then in the 
following year planting the selected ears on the ear-to-row sys- 
tem which brings the progeny of a single mother ear together in 
the same row. Advice was sought from some of the leading 
packers as to localities in which what they regarded as the best 
corn was grown, so that selection might be started there. 


Throughout this work the Station has been greatly indebted 
to the corn packers of the State for their hearty co-operation, 
which has made it possible to carry on the investigation in a 
more advantageous way than would otherwise have been the 
case. In particular it is desired in this connection to express 
the gratitude of the Station to the following companies and 
individuals: The Burnham & Morrill Co., The Portland Pack- 
ing Co., Fernald, Keene and True Co., The Monmouth Canning 
Co., H. F. Webb Co., The Saco Valley Canning Co., the United 
Packers, Mr) Fb. FF. Noyes, Minot Packing Co., and Mr. 
A. F. York. Also we wish to express our thanks to Mr. J. H. 
Heath of Farmington, on whose farm all of the sweet corn work 
except the making of some of the original field selections has 
been done. Mr. Heath’s long experience and skill as a sweet 
corn grower have been invaluable aids in the work. 


f 
WoRK IN 1907. 


Late in August 1907 the writers began the field selection of 
sweet corn. Selections were made from varieties of both Type 
I and Type II as defined above. The Type I selections were 
made at Farmington and were from Dennett and Ellis strains. 
‘The Type II selections were made at Newport and Dexter and 
were from early and medium Crosby strains. 
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In making the field selections earliness was taken as the char- 
acter of primary importance. ‘This was judged from a variety 
of characteristics. At the time the first selections were made 
Ol the yae 1 com, “(August 29, 1907) the silks on the earliest 
plants were dead and thoroughly dried. On many plants in the 
field, however, the silks were still perfectly green. ‘The stalks 
and leaves were in all cases still green. Only on the exception- 
ally early plants had the husks begun to dry out at their ends. 
All of these points, as well as the condition of the ear itself, 
were taken into account in judging of the degree of earli- 
ness. All plants which appeared especially early, and not abso- 
lutely defective in other qualities were marked with a tag bear- 
ing anumber. In order to make such tagged plants more read- 
ily distinguishable in the field there was tied around the top 
of each stalk a narrow streamer of red cheese cloth. 

The number on the tag was the individual plant number by 
which that plant could at any time afterward be identified in 
the records. No individual plant number is ever duplicated in 
the selection work. Notes were taken at the time of the orig- 
inal selection of each plant. These notes were recorded on 
5” x 8” loose leaf sheets like that shown in facsimile in Fig. 221. 
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Fig. 221. Facsimile of individual plant record sheet used in corn 
breeding work. 
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In addition to the data provided for on the blank, records 
were taken regarding the number of suckers associated with the 
plant, the stover qualities of the plant (breadth of leaf, etc.) 
and any other points thought likely to be of interest subsequent- 
ly. About 400 individual plants were selected in the manner 
described during the latter part of August and the first half 
of September 1907. The general crop of Dennett corn (Type 
I) at Farmington from which the bulk of the selections of that 
type were made was hauled to the factory for canning Septem- 
ber 12, 1907, and the next few days following. This corn was 
planted May 18, 1907. ‘The selected plants were allowed to 
stand and ripen, and were harvested for seed September 26 and 
27. But for bad weather the seed could have been harvested a 
few days earlier. The selected seed of the Crosby varieties 
(Type II) taken at Newport and Dexter was harvested Octo- 
ber 9 and 10, 1907, respectively. The corn at Newport was 
planted June 4, 1907, and that at Dexter* June 12, 1907. The 
selected seed ears after harvesting were shipped by express to 
Orono, and placed on racks in such way that no kernel on any 
ear was in contact with anything but the air. These racks were 
placed in the attic of the Station building and the corn was 
dried at an average temperature of 65° to 75° with some circu- 
lation of the air all the time. As will be seen from the germi- 
nation figures in table 1 below, the seed was satisfactorily cured 
in this way. 

Unfortunately, owing to a misunderstanding, a considerable 
number of the selected plants in the Dennett plot at Farming- 
ton were harvested and lost at the time the general crop was 
cut for the factory. Through the kindness of Mr. J. H. Heath, 
on whose farm this corn was raised, it was possible to replace 
these lost ears by ears which he had himself selected for seed 
in the same field. His selection, like ours, had been in consid- 
erable degree on the basis of earliness. Of course, however, 
it was not possible in the case of these ears to get any data 
regarding the original plant on which they grew. 

After being thoroughly dried the ears were taken from the 
racks and subjected to careful study to determine their avail- 


* The field selections at Newport were made on the farm of Mr. 
Henry S$. Thorne: those at Dexter on the farms of Mr. Fred O. Addi- 
ton, and Mr. John Marsh. To all of these gentlemen we are indebted 
for their hearty cooperation in this work. 
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ability for planting. In other words, a second selection was 
practiced. ‘The first selection had been primarily on the basis 
of earliness. All the seed harvested (with the exception of 
the substitute ears already referred to and others taken for 
particular experimental purposes) was known to have matured 
earlier than the general average. The second selection was for 
the purpose of picking out the most desirable of these early ears. 
In order to put the selection on a quantitative basis, instead of 
mere general appreciation of quality, the following data were 
collected for each thoroughly air-dried ear: (a) weight of ear 
in grams, (b) number of rows, (c) number of kernels in aver- 
age row, (d) the circumference of the ear one inch from the butt, 
taken in mm. with a steel tape, (e) the circumference in mm. 
of the ear one inch from the tip, (f) the circumference in mm. 
of the cob one inch from the butt, (g) the circumference in mm. 
of the cob one inch from the tip, (h) the weight of the cob 
in grams, (1) the length of the ear in cm., and (j) the net weight 
of shelled corn from the ear. The butts and tips of the ears 
back a distance of 1 inch from each end were shelled separately 
from the rest of the ear, and only the kernels from the body of 
the ear used for seed. The germination of each ear was tested 
in a Geneva tester, on a random sample of 25 kernels. 

The records of these data were made upon loose leaf blanks 
of the sort shown in facsimile in Fig. 222. 
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Fig. 222, Facsimile of blank used for the recording of ear characters 
in sweet corn breeding work. 
The data on the ears finally chosen for planting in 1908 of 
each of the two types are given in tables 1 and 2. 
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ABER 1 
Data on Ears Selected in 1907 for Planting in 1908. Type I. 
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Glee. 98.0, 20] 33| 14.8] 12.6| 10.5] 8.5] 18.00] 14.0| 80.00] 100| 174 
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22 107.0| 16] 35] 13.7] 11.1] 10.0] 7.0] 22.30] 17.9] 84.70| 00| 117 
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PANS oi, 87.5, 18]  35| 13.2] 12.0/ 9.8] 7.7| 20.45/ 16.0| 67.05| 96] 133 
oe eet. 109.0 18] 34] 14.8] 11.2] 10.0] 7.3] 20.90] 15.5| 88.10) 100| 167 
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BO: 125.0; 18]  37| 14.7] 11.8] 10.2 7.8] 25.50] 16.2] 99.501 96] 113 
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TABLE 2. 
Data on Ears Selected in 1907 for Planting in 1908. Type II. 
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Santee’. 95.5] 16] 30] 14.2} 11.9] 10.0} 7.2] 22.90] 14.0] 72.60) 96} 250 
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SEO han nh 103.5] 16; 33] 14.6] 11.2} 9.7] 7.3} 22.55] 17.2| 8095} 100) 242 
Boba sec. 116.0] 16] 36] 15.3] 11.6] 10.7| 7.4] 18.50] 16.0] 97.50] 100] 228 
Boia hae 116.5] 14} 33] 15.8] 12.9) 10.1] 8.0) 26.55] 17.4] 8995) 92) 218 
859.0... 94.3] 12] 35/ 18.5] 11.4] 9.0] 7.0) 19.95] 15.0) 74.35] 96) 248 
SGlivas ee 107.3] 18] 36] 14.9] 10.7] 9.8] 6.2] 20.50] 16.0] 86.80] 100 3 
Sethe Fee 103.0] 12) 33] 13.8) 11.5] 9.0] 7.0] 24.00) 16.6] 89.00} 100) 224 
BOG oe 119.5] 18] 35] 16.1] 18.0) 11.1] 8.0} 381.10 al 88.40, 92} 215 
S6G sels 87.0] 16} 32] 14.0] 12.0] 8.7] 6.8] 18.65} 15.7) 68.35] 100} 263 
B10. vcr 95.0/ 16] 34) 14.9] 12.6] 10.1) 8.0] 22.70] 14.2| 72.30| 100) 254 
Si oaks 92.0) 16]  30| 15.0} 12.7} 10.3 ay 21.45] 15.3) 70 100} 236 
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TABLE 2—Concluded. 


| = i) 2 2 oe Ble ; 
Wiese 5 Ss) ) 2 | fl |S 
a = © 5 o a | 2 es § 2 
| s a iB a wy, | 2 |eSul = = 
— (2) o Po (<b) — A - t9o 4 3S 
3 2. z = 2) ene cleye og a |eo S| 8 ZS 
2 | me | ¢ | = loe8) sel@eclese| *2 | & [ESs! a | 2 
5 Ge 6 | 6 pecien eee es| 22s |ooat ommets 
i= = i aS M |INSEIGCEIOSSlOSS| O8 =) WA: © uA 
] | 1 | | 
BUS, a50000 104.0 24 Bel ab 7i)  II0)| Ko) aL M25 23.80) 15.0} 80.20 100 207 
BDavaeao6 94 0 14 36| 15.0) 11.5) 10.0 6.8 17.45) 15.5] 76.55 96 202 
WiGwosadas | 103.0 18 2) 14.0) 11.6) 10.0 7.1) - 26.10 16.0] 76.90 96 201 
| - | | 
Biiteasosen 94.0 16 29) 14.7) 12.8) 10.0 Woe) 22.25). 52) 75 92 255 
elle aoa 106.5 16 33) ill elles lel Oe 7.5) 24.80) 16.0) 81.70 92 211 
Bis eso uaoos 86.5 18 20! 15.1) 12.9) 10.6 7.9, 21.20) 12.2) 65.30 100 266 
BSiieaeere 99.0 14) 37 14.4) 10.5 @) 53) 6.4, 17.00} 16.0) 82.00 96 210 
393... | 110.5 16 35)) 2455) 14 1088 7.6 30.75) 16.7) 79.75 100 206 
B94 120.5) 22 ete) DUG IM) gla) TL) 8.4 27.80) 15.1) 92.70 96 220 
| i | | | 
395... emule 14 37| 14.7) 11.3) 10.0 7.8; 30.15) 16.8) 88.55 100 216 
BOososao0 | 122.0 16 Sal) Ld eA 256) ole O 8.5) 33.60) 16.6) 78.40 96 230 
BOAR Pee 110.5 12 3: | 15.6) 11.8) 10.6 7.0) 23.60) 15.0} 86.90 100 225 
| | | | 
SO Bocscos | 95.8 16 29| 14.8) 13.0) 10.1 Tho 21.80} 13.5] 74.00 96 226 
AOR eae | 95.0 16 31) 15.1) 11.8) 10.3 U2 24.15) 14.2) 70.85 84 256 
Averages) 100.19) 16.31) 32.71| 14.85) 12.06} 10.18) 7.60 23.43) 15.17] 76.85 96 
| | 


Irom these tables the following points will be noted: 


1. There is a considerable range of variation in the selected 
ears. This was intentional. It was desired to have different 
degrees of each character represented in the ear-to-row test 
plots. 


2. The characteristic differences of the two types of corn 
are well brought out in these tables. Thus it appears that 
while the average weight of the ear is about 5 grams greater 
for the Type II corn than for the Type I, this difference is 
largely in the weight of the cob in the two cases, rather than in 
the weight of the grains. The Type II has a bigger cob in 
proportion to the amount of corn it carries than does the Type 
I. Inthe Type I selections the net weight of shelled corn is on | 
the average 70 percent. of the total weight of the ear. Whereas 
in the Type II ears the net weight of shelled corn is but 77 per- 
cent. 


3. In the case of these selected ears the mean length is prac- 
tically identical in both samples. But the mean number of ker- 
nels to the average row is 2 more in the Type I than in the Type 
II. This brings out again in another way the fine grained char- 
acter of this Type I corn. 
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All discussion of variation in the characters of the ears 
tabled is deferred to another place. 

In addition to the numerical data comprised in Tables 1 and 
2, other matters not easily taken account of quantitatively were 
considered in making selections. These included such things 
as the straightness of the rows, covering of tip and butt, color 
of grain, shape of kernel, etc. 


Work IN 1908. 

In the spring of 1908 the 165 selected ears obtained from the 
1907 work were planted at Farmington. Each type of corn 
had a plot to itself, so located that there was no risk of a trans- 
ference of pollen from one to the other. These plots were 
also so located as to reduce to the lowest possible degree the 
likelihood of foreign pollen from neighboring farms fertilizing 
this corn. As a matter of fact there is no reason to suppose 
that any crossing did occur.. These plots were planted on the 
farm of Mr. J. H. Heath, who also attended to the cultivation 
of the corn during its growth. ‘Throughout the growing sea- 
son of 1908 one of the writers (F. M. Surface) was in the 
field studying the growth and other matters connected with this 
corn. 

Plot I was planted with the Type I (Dennett and Ellis) seed. 
This plot was located on bottom or “‘intervale’”’ land lying con- 
tiguous to the Sandy River to the west of Mr. Heath’s house. 
The Type II seed (Crosby) was planted in Plot II. This plot 
was on upland ground, and was located east of Mr. Heath’s 
house and directly in the rear of the Burnham and Morrill corn 
factory. The soil in both plots was a light sandy loam, of the 
type best adapted for the growing of sweet corn, and was in an 
excellent condition as regards natural fertility. Plot I in 1907 
was in the grass period of a regular rotation practiced by Mr. 
Heath. An excellent crop of hay was raised from the field 
of which this corn plot was a part in that year. Plot II was in 
potatoes in 1907. On Plot II a heavy dressing of barnyard 
manure was plowed under in the fall of 1907. Because of the 
risk of a spring overflow of the Sandy River it was not advis- 
able to do this in the case of Plot I. That plot was well ma- 
nured and plowed in the spring of 1908. Both were thorough- 
ly harrowed and had a good seed bed prepared. Deeper har- 
rowing would have been of benefit in the case of Plot I. 
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The size of Plot I was 300 x 150 feet, or, after allowing for 
paths, etc., there was exactly one acre in sweet corn. In Plot 
Il the dimensions were 200 x 200 feet. Plot I included 100 
rows. ‘The rows ran approximately east and west and were 
in two sections, 50 rows in each. A path two hills wide was 
left in the middle of the field between the two sections. Plot 
IT included 66 rows, also running approximately east and west. 
In both plots the rows were 3 ft. apart, and the hills 18 inches 
(approximately) apart. On Plot I, 1100 lbs. of Bradley’s Corn 
Phosphate was used, and on Plot II goo lbs. The fertilizer was 
applied with a corn planter which dropped it in hills approxi- 
mately 18 inches apart. The coverers were removed from the 
planter. This left the fertilizer partially mixed with the soil and 
exposed in the hill. ‘Then the seed was planted by hand, 3 ker- 
nels to a hill. Each row was planted with the seed from one 
single ear, and a record kept of the ear used for that particular 
row. Plot I was planted May 19, 1908, and Plot II May 20, 
1908. In both plots the seed bed was in excellent condition at 
the time of planting; the soil was well pulverized, warm and 
dry. Plot II was a little more moist when planted than Plot 
I but was not too damp to plant. 

On May 28, 1908, the corn in Plot I was coming up nicely; 
Plot II was not so far along at this time, but scattered hills 
were up. Plot I gave an excellent even stand. Plot II did not 
do so well in this regard. Some rows in particular had a num- 
ber of missing hills. After the corn was well up it was culti-. 
vated once a week by running a one-horse cultivator between 
the rows. It was hoed by hand twice. At the second hoeing, 
when the stalks were 12-14 inches tall it was thinned so as to 
leave one plant to the hill. It should not be understood that 
such a degree of thinning is to be recommended. It was done 
in this case merely because it was desired to be able to study in 
detail each individual plant. This can be done most advan- 
tageously with only one plant to the hill. 

The season of 1908 was a favorable one for growing sweet 
corn except for the prolonged and severe drought, which was 
the worst experienced for many years in the part of the State 
where the experimental plots were located. Fortunately the 
corn in these plots was not so badly injured as much of that in 
nearby localities. 
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The most striking result in 1908 was the marked increase in 
earliness exhibited in the selected corn of Type I, both in com- 
parison with the same type of corn on the same land the season 
before, and with other corn of the same type planted in the re- 
gion about Farmington from factory seed in the same year 
(1908). The amount of this gain in earliness accompanying 
one year’s selection is indicated by the following figures. The 
first tassel in Plot I was found July 3, 1908. During the next 
few days many more appeared. By July 6, 1908, the corn was 
well tasseled out over the whole plot. The first silk came out 
on July 14, 1908. In the period July 17-20, 1908, the silk was 
well out over the whole field. By July 27 and 28, 1908, the 
silk was drying on a large number of plants. By August 20, 
1908, the corn in this plot was as a whole in the proper condi- 
tion to go into the factory, although a good deal of it was past 
good canning condition at that date. On August 28, 1908, 180 
ears were harvested for seed. ‘These were ears thoroughly ma- 
tured for seed purposes: stalks dead and dried up. The corn 
on the whole plot was thoroughly matured and ready to harvest 
for seed September 6, 1908. Harvesting began at that time, 
and on account of the number of records, etc., to be taken, con- 
tinued till September 12. No other sweet corn grown in the 
region about Farmington in 1908 was as early as this selected 
corn in Plot I, by at least two weeks. In August, 1908, the 
writers made a rather extended trip through the corn grow- 
ing region of the southern and western parts of the State. No- 
where was any corn seen which was as early as Plot I at Farm- 
ington. 

Besides the gain in earliness, there was a marked improve- 
ment in the quality of the seed as regards conformation of ear, 
covering of tip, etc. This was commented upon by all who 
saw the corn. Some indication regarding this point is given by 
comparing Figs. 224, 225, 226 and 227, which represent some 
of the seed ears obtained in 1907 and Figs. 228, 229 and 230, 
which in the same way show some of the selected ears of 1908. 

Plot II did not give as good results as Plot I, in any particu- 
lar. It compared however, very favorably with the best of the 
corn grown from factory seed in the region around Farmington. 
Data regarding the earliness of the corn in this plot are given in 
the following figures. The first tassel was noted July 8, 1908. 


266 MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Only a comparatively few plants had tasseled out up to July 
14. Silks began appearing July 24 and by July 28 about a 
half of the stalks in the plot were in full silk. The corn on this 
plot, with the exception of selected rows saved for seed, was 
cut and hauled to the factory on September 2. It was then at 
the proper stage of growth for canning. At this date only a 
comparatively small amount of corn from factory seed had been 
brought into the Farmington factory. It was over a week 
later before the factory began operating at full capacity. The 
seed ears from selected rows in this plot were harvested for 
seed September 22, 1908. 

From the data given it is evident that the corn in- Plot I 
was much earlier than that in Plot II. A part of this differ- 
ence is probably to be explained by the innate difference between 
the two types in regard to this character already noted. An- 
other and perhaps more important factor is to be found in the 
fact that the Type II corn was in a new environment at Farm- 
ington. It was not so well adapted or adjusted to Farmington 
conditions of soil, climate, etc., as was the Type I corn. This 
point will be more fully discussed further on. 

In the case of the corn on Plot I all of the ears were har- 
vested for seed, the product of each row being of course kept 
separate. After a preliminary drying at Farmington the corn 
was shipped to Orono and given a thorough drying on racks 
in the Experiment Station attic, as described for 1907. After 
being thoroughly dried the ears from each row were sorted into. 
three classes, At seed, good seed and nubbins. The number of 
ears in each class was counted. Then the ears of each class 
were shelled and the weight of dry shelled corn from that class 
determined. These weights were, from necessity, taken in 
pounds rather than on the metric system. From these was 
calculated the yield of each row in bushels of corn fit to use 
for seed per acre. This calculation was made on the assump- 
tion that a bushel of dry shelled sweet corn weighs fifty pounds. 

The different classes of ears were defined as follows: To 
be put in the Ai class an ear must have a good butt and a well 
covered tip, be of good size and shape (nearly cylindrical), have 
the grains small and well packed and the rows straight. The 
ears put in this class were of very fine quality. The “good 
seed” included all other ears which were not undersized or mis- 
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shapen. No ears were put in this class which would not be 
graded as good seed ears by a factory distributor or seedsman. 
The nubbins included all small, malformed or defective ears 
which could never be used for seed purposes. The “total seed” 
of the tables below is the sum of Ai and good seed. 

The data obtained from this sorting and weighing of the 
product of the ear-to-row plots are given in Tables 3 and 4, 
Table 3 dealing with Type I, and Table 4 with Type II corn. 
In the case of Type II corn only 11 rows were considered of 
sufficient merit to warrant saving them as a whole for seed. 
All of the rows of Plot I were saved, though not all were ac- 
tually used for seed. 

The arrangement of data in Tables 3 and 4 is as follows: in 
the first column is given the number of the row; in the second 
column the number of the “parent ear” for this row. ‘Thus ear 
No. 143 was the ear used in planting row No. 100. Detailed 
data regarding the characteristics of each of the “parent ears” 
of Tables 3 and 4 are given in Tables 1 and 2 above. The next 
two main columns give for the At seed and good seed respect- 
ively the following information: (a) the number of ears falling 
in the Ai class, (b) the weight (in pounds) of corn shelled from 
these ears, and (c) the weight of the cobs of these ears. The 
next main column gives the same information in regard to all 
ears fit for seed. The figures here are obtained by adding those 
given in the two preceding columns. The sixth main column 
of the tables gives the calculated yield of seed per acre, based 
upon the yields in the “total seed” column. The last main 
column of the tables gives the figures in regard to nubbins and 
ears too poor to be classed as good seed. 
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ABD EZ 
Yield of Each Row of Type I Corn in 1908. 


IQIO. 


TOTAL SEED. 


A 1 SEED. GOOD SEED. NUBBINS. 
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100 143 10} 2.13) 9.44 78) 13.38] 3.31 88} 15.50} 38.75) 31.00 31/2.00/0.69 
101 113 22) 4.31) 0.94 130) 19.69} 4.44 152) 24.00} 5.38) 48.00 27|1.69)0.44 
102 48 24) 5.00) 1.06 93} 16.56] 38.75 117) 21.56) 4.81) 43.12 61)3.31/1.19 
103 138 23) 4.138) 0.88 104| 15.88) 4.00 127} 20.00) 4.88) 40.00 66/3.63/1.44 
104 10 18) 3.56) 0.75 (2 \ Lol ie 2esit 90} 15.37) 38.56) 30.74 53/3.25/1.25 
105 173 15) 3.06) 0.69 84} 14.38} 3.69 99| 17.44) 4.38) 34.88 44|2,.44)1.06 
106 162 18) 344 Oso 92) 15.06) 3.31 T10| 18.50) 4.06) 37.00 59)8.81/1.25 
107 11 20) 38.81) 0.88 64} 10.44) 2.44 84) 14.25 3.32) 28.50 49|2.63)1.06 
108 16 27) 5.88] 1.19 94) 16.62) 3.56 121} 22.50) 4.75) 45.00 47|3.88)1.19 
109 21 32) 6.25) 1.38 79| 12.44) 2.81 111} 18.69] 4.19!) 37.38 53/3.19/1.00 
110 227 28 ED aol eaeliegls 64) 12.19) 2.75 88} 17.50) 3.88] 35.00 48}3.94)1.25 
111 157 15) 3.06) 0.56 115) 20.69} 4.44 130} 23.75) 5.00! 47.50 46/2.69|0.88 
112 40 BYN Buy) IL} 70) 12.69} 3.00|~ 104) 20.00} 4.56) 40.00 50)3.69)1.19 
113 50 Psy) Pio IEG we) 75| 13.44) 2.94 100} 18.69) 4.13) 37.38 28/1.81/0.69 
114 47 23) 4.31] 0.94 78) 12.88) 2.94 101) 17.19} 3.88] 34.38 33/2.13/0.56 
115 229, 36] 7.00} 1.63 92) 15.38) 3.56 128) 22.38) 5.19) 44.76 34/2.06/0.69 
116 187 13) 2.44) 0.50 73) 12.00) 2.50 86| 14.44] 8.00} 28.88 45|3.00|0.94 
117 22 I) Boe O71 87} 138.31) 2.94 104) 16.75) 3.69] 33.50 43/2.31)0.75 
118 41 29). 6.06) 1.25 67| 11.38] 2.69 96) 17.44) 3.94) 34.88 47/3.00|1.00 
119 217 22) 4.50) .1.00 79) 12.69} 2.88 101/.17.19| 3.88) 34.38 36/2.50/0.75 
120) 201 B 10} 2.00) 0.44 95) 15.69) 3.31 105} 17.69} 3.75) 35.38 28/1.94/0.63 
121 12 I5}} BoB | O63} 90} 14.31} 3.13 105} 17.44) 3.75) 34.88 49}3 .00|1.06 
122 34 29| 6.25) 1.38 68) 11.50] 2.63 97} 17.75] 4.00) 35.50 46|2.63}1.00 
123 218 11} 3.13) 0.69 74) 15.00) 3.06 85} 18.13) 3.75) 36.26 29/2.13)0.63 
124 23 2256 OR 50, 89} 14.56) 3.00 101) 17.13) 3.50) 34.26 36/3.56/0.88 
125 225 PA bya (sy) dL Gale) 69) 12.19) 2.56 97| 17.94) 3.75) 35.88 63/4.93/1.88 
126 36 BO} Gatai0)| > 1b 60) 75| 13°19) 3.06 105) 19.69) 4.56) 39.38 37/2.44/0.94 
127 204 18} 3.44) 0.69 88} 16.13) 2.94 106} 19.56) 3.63) 39.12 26|2.06/0.56 
128 39 12| 2.44) 0.44 85) 14.56) 2.94 97+ 17.00) 3.388) 34.00 38/3.00/0.88 
129 199 40} 9.06) 1.44 84) 12.44) 2°50 124} 21.50) 3.94) 43.00 41/2.63)/0.69 
130 216 19) 3.88) 0.56 114) 18.25) 5.06 133] 22.13) 5.63] 44.26 37/1.81/0.88 
131 193 21) 4.25) 0.88 87) 14.63] 3.19 108} 18.88) 4.06) 37.76 56/3.06}1.25 
132 110 D6) (anata Ye of) nD He 3} 61] 10.81) 2.25 87| 16.44) 38.38) 32.88 96/7.06/2.00 
133 24 SOM aSSaleD: 107| 16.138; 4.19 137| 24.06} 5.94) 48.12 68)4.13)1.50 
134 148 23) 4.581) 1500 72| 12.69) 2.638 95} 17.50) 3.63) 35.00 40|2..75|0.75 
135 149 15) 2.94) 0.63 83] 13.00] 2.88 98} 15.94) 3.50) 31.88 59/4.00)1.13 
136 13 BAI 9) 144 86} 13.75) 2.81 120} 20.94) 4.25) 41.88 54/3 .50/0.88 
By7 154 BY) OoBul ats} M4) V2 25)" 2.8L 106) 17.56] 4.19) 35.12 43)3.25/0.88 
138 164 SID eA le 25) 76| 13.44) 2.94 107) 18.88) 4.19) 37.76 81'5.88)2.81 
139 170 116), 93256!) 10275) 85} 15.00) 3.44 101} 18.56] 4.19) 37.12 67/5.25]1.50 
140 180 13) 2.50) 0.50 112) 18.06] 4.13 125] 20.56) 4.63} 41.12 62/4.38]1.19 
141 128 18} 3.69) 0.75 101} 14.50) 2.88 119) 18.19] 3.63) 36.38 53/3.50)1.00 
142 38 22) 4,25) 0.88 120) 18.81} 4.19 142} 23.06} 5.06) 46.12 62/4.00}1.13 
143 178 26) 5.38) 1.19 76) 12.44) 2.81 102} 17.81) 4.00) 35.62 69)5.25)1.56 
144 169 BP] Gy /510)) > al oeyb 67| 11.50) 2.50 99} 18.00} 8.81) 36.00 50}3.25/0.88 
145 168 30} 6.19) 1.25 85) 18.06) 2.81 115} 19.25} 4.06) 38.50 55/3.69}1.13 
146 139 34| 6.94) 1.31 96} 15.81) 3.44 130) 22.75) 4.75) 45.50 88)6.63)1.94 
147 129 38} 8.44) 2.06 64) 11.13) 2.69 102} 19.56) 4.75) 39.12 73|6.44}2.00 
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TasLE 3—Concluded. 
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13] 2.75} 0.56] 91] 15.44] 3.69} 104] 18.19] 4.25] 36.38] 54/3 
16] 2.88] 0.63| 78] 12.81] 3.13} 94] 15.69] 3.75] 31.38] 67/4 
26 5.63] 1.19} 83] 14.19] 3.19] 109] 19.81] 4.38] 39.62) 33/2 
13] 2.56] 0.56]  87| 15.44] 3.50| 100] 18.00] 4.06] 36.00] 41/2. 
24| 5.00] 1.13| 69 12.63] 3.00} 93] 17.63] 4.13| 35.26] 38/2. 
2| 0.88) 0.06] 106] 17.44} 3.88] 108] 18.31] 3.94| 36.62] 49/3. 
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15| 3.13} 0.63] 89] 15.88] 3.25] 104] 19.00} 3.88] 38.00] 55/4. 
10] 2.13} 0.38] 97] 16.56] 3.50) 107] 18.69] 3.88] 37.38] 48/3. 
16] 3.75} 0.69] 76] 13.38] 2.88) 92] 17.18] 3.56] 34.26] 36/3. 
24) 4.44] 1.00/ 80 12.56] 3.00) 104] 17.00) 4.00] 34.00} 51/4. 
98] 5.94| 1.25] 45] 7.69] 1.63| 73] 13.63] 2.88| 27.26] 32/2. 
14] 2.88] 0.63| 54] 10.00] 2.25] 68] 12.88] 2.88| 25.77] 54/3. 
29/ 5.25] 1.25] 46] 7.25] 1.75| 75] 12.50] 3.00] 25.00| —2|1.. 
28) 5.69] 1.25] 52) 7.63] 1.56] 80 13.31| 2.81| 26.62) 33/3. 
16] 3.50} 0.75| 76] 12.88] 2.75] 92] 16.38] 3.50] 32.76) 31/2. 
26/ 5.06] 1.00] 72] 11.56] 2.50/ 98] 16.63] 3.50] 38.26; 49/2 
16| 3.56] 0.69} 62] 9.50] 2.25] 78] 13.06] 2.94] 26.12) 37/2 
8| 1.63] 0.31] 92) 15.38] 3.38] 100] 17.00] 3.69] 34.00] _— 32/2 
19) 3.94] 0.88] 72 11.81/ 2.44] 91) 15.75] 3.31] 31.50/ 22/1 
14] 2.56] 0.50] 85] 13.69] 3.06] 99] 16.25] 3.56] 32.50] 40/2 
93| 4.31| 0.81| 70] 12.75] 2.56] 93] 17.06] 3.38| 34.12) 44/2 
11) 2.00} 0.38} 60] 8.63} 1.75| 71) 10.63} 2.13] 21.26] 46/3. 
15) 3.06] 0.56] 75] 12.75] 2.56] 90] 15.81] 3.13] 31.62| 60/4..6 
18] 3.69} 0.81/ 69] 11.00] 2.63]  87| 14.69| 3.44] 29.38]  24/1.5 
10} 1.94} 0.68) 61] 10.06] 2.19]  71| 12.00] 2.81/ 24.00] 624.6 
21| 3.88} 0.94] 69] 10.50] 2.56] 90] 14.38] 3.50) 28.76] 19/1 
8| 1.56] 0.31] 58] 9.31] 1.88] 66] 10.88] 219] 21.76] 46/3. 
| | 
10] 1.75] 0.31 3| 12.06} 2.25] 98] 18.81| 2.56] 27.62] 31/2 
27] 5.31] 1,13) 75] 12.81/ 2.56] 102] 17.63| 3.69] 35.26] 191 
14] 2.88} 0.63} 74 12.63} 2.75| 88] 15.50} 3.38] 31.00] 40/3 
| 
23) 4.38] 0.94/ 85 12.75] 2.94] 108] 17.13] 3.88] 34.26] 30/2 
12} 2.50] 0.50)  66/ 11.63} 2.50/ 78] 14.13/ 3.00] 28.26] 41/2 
J2| 2.50] 0.50/ 71 11.00) 2.50} 83] 18.50] 3.00] 27.00] 21/1 
| 
7| 1.50} 0.25) 68] 11.88} 2.38] 75] 12.88] 2 3} 40/8 
19] 3.88] 0.81) 80] 18.56| 2.94| 99] 17.44] 3 542 
82) 6.31} 1.25] 86] 18.31/ 2.81] 118] 19.63] 4 63.2 
24) 5.06] 1.13] 77] 18.75] 8.19] 101] 18.8i| 4.31] 37.62] —43/2.56|0.94 
27| 5.38} 1.18] 66] 12.00] 2.56] 98/ 17.88] 3.69 34.76] _81/2.50/0.75 
21} 4.50} 1.00] 80] 12.81) 2.88) 101] 17.31] 3.88] 34.62) -29|2.00/0.75 
16] 8.38} 0.75] 78| 12.44 2.81] _89| 15.81| 3.56] 31.62) 99/2.81|0.75 
14] 2.63} 0.50] 89] 18.63] 3.13] 108] 16.25] 3.63] 32.50)  46|3.63/1.00 
19} 3.63] 0.81] 79) 13.00} 2.94] 98] 16.63] 3.75] 38.26} — 38/2.56|0.75 
28} 4.75] 1.06]  45| 7.38} 1.94] 68] 12.13/ 3.00| 24.26] —33/2.31/0.75 
21) 4.81! 1.00] 75] 14.00] 2.94) 96] 18.81] 3.94) 37.62} — 35/2.63/0.75 
35} 7.00] 1.44] 86] 18.69] 2.88]  121| 20.69} 4.31] 41.38]  30/2.00/0.63 
21] 4.25] 0.88}  86| 13.75} 3.19} 107| 18.19] 4.06] 36.38]  26/1.88/0.56 
| joe A a ee ee eee ee ee 
21.09] 4.35] 0.92) 80.18) 18.30 2.96/101.27| 17.65] 3.88) 35.29] 45.86/3.17|0.99 
| 
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TABLE 4. 
Yield of Each Row of Type II Corn in 1908. 
A 1 SEED GOOD SEED | TOTAL SEED NUBBINS 
s | 2 Aas 2S ee s | 2 
cS) 3 =I eo 5) dq 3 o 
mH mM m nm nn = ae te = oO n m 
1S eS 2 i) ee eS ee oe 2) cabal cere ee omen 
S aes | Bers o |}Se] 3 ese | se || Se 
ee) eee be Sele |e feel Eb | 2 Slee 
S) S S) oi 6 | O# fe) oe S S| 22 3 
ie eecqelless Iori ba SS Se ey eS MS iia |S | S 
202 | 375 | 84 7.25 | 1.69 81 15.13) 3.56 | 115 92.38) 5.25 | 29.54/32 2.81/0.75 
203 88 | 50 10.69 | .2.81 82 15.13] 3.88 | 132 25.82) 6.69 | 34.08/46 3.19)1.00 
204 84 | 45 10.19 | 2.63 69 14.56) 3.56 | 114 | 24.75) 6.19 | 32.67/27 2.25/0.69 
| | | 
210 | 387 | 39 8.13 | 1.88 69 12.88) 3.13 | 108 21.00) 5.00 27.72/15 1:31|0.38 
214 | 333 | 27 5.94 | 1.50 96 18.38} 4.06 | 123 24.31) 5.56 | 32.09/33 2.69)0.81 
218 | 357 30 6.44 | 1.50 81 15 31| Bell j) sub 21.75) 5.31 | 28.71/20 1.69)0.50 
221 |) 106 | 31 6.06 | 1.63 | 111 Pat 06) 5.0) | 142527 12] 7.18 | 35.80/29 2.13)0.69 
224 | 364A) 37 | 8.00 | 2.00| 78 16.31) 4.13 | 115 24.31) 6.13 | 32.09)22 1.88]0.50 
230 | 396A) 50 10.63 | 2.94 60 12.25) 3,13 | 110 22.88] 6.06 | 30.20)24 2.25/0.69 
231 | 105A) 30 6.13 | 1.50 | 72 | 12.69} 3.06 | 102 18.81) 4.56 | 24.83/25 1.94/0.56 
253 | 292 | 21 4.25 | 0.94 57 10.00} 2.31 | 78 | 14.25) 3.25 | 18.81 12 0.94/0.25 
i | | | nee 
Averages | 35.8 | 7.61 | 1.91 | 77.8 | 3.65 | 113.9] 22.49) 5.56 | 29.68/25.9| 2.98/0.62 


A number of interesting points come out of these tables. 
Among these are the following: 

1. Taking the Type I corn first it appears that on the aver- 
age over the whole plot 21 out of every 101 ears fit to be 
used for seed at all were of such superior quality as to be placed 
in the Ar class. This is a high ratio as compared with the 
seed which the packers ordinarily distribute to the farmer. ° 

2. The same fact is brought out in a more striking way by 
considering the weight of shelled corn produced on the different 
classes of ears. On the average 24.6 per cent. by weight of the 
shelled corn of seed quality came from ears graded as At. 

3. As would be expected from the above relations there 
was only a small proportion of the total crop unfit for seed. 
Taking the average of all the rows only 15.2 per cent. of the 
total yield of shelled corn was borne on nubbins or poor ears 

‘ which could not be classed as good seed. 

4. ‘The average yield in bushels per acre of dried and shelled 
seed corn for all rows was 35.29. Considering the fact that 
this is for a stand of only one stalk to a hill it can only be re- 
garded as a very good yield. The distribution of the yields for 
each of the 100 rows is shown graphically in Fig. 223. 
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21-24 24-27 27-30 3033 33-36 36-39 39-42 42-45 45-48 48-51 51-54 
BUSHELS PER ACRE 


Fig. 223. Diagram showing the yield of the 100 rows of Type I corn 
in bushels per acre. 


From this diagram it appears that the yield which occurred 
most often was in the class 33-36 bushels. From this high 
point the polygon slopes off at about the same angle in both 
directions—t. e., towards higher as well as lower yields. 


5. Even the 11 best rows of the Type II corn, selected be- 
cause they were the best in the field, did not average to yield 
as well as the whole of the 100 rows of the Type I, good, bad 
and indifferent taken together. The Type II falls behind nearly 
6 bushels to the acre. 

6. Further, even in these 11 best rows the Type II corn did 
not produce nearly so high a proportion of its total shelled corn 
on ears of good quality which warranted their use for seed. 
Thus, taking averages of the 11 rows it appears that of the total 
yield 48.2 per cent. was borne on nubbins or ears not good 
enough to use for seed. ‘This figure is to be compared with the 
15.2 per cent. in the case of the Type I corn. 

7. The shelling ratio is also slightly higher in the Type I 
averages for the whole field than in the case of the 11 selected 
rows of Type II. From Table 3 it appears that in the case of the 
“Ar seed” of Type I, 17.5 per cent. of the average weight of the 
ear was cob (shelling percentage—82.5), and in the “good seed” 
of the same type of corn, 18.9 per cent. of the average weight of 
the ear was cob (shelling percentage=81.1). On the other 
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hand, the Type II “Ar seed” has 19.1 per cent. of the total 
weight in cob, and the “good seed’ has 19.6 per cent. in cob 
(shelling percentage 80.9 and 80.4 respectively). It should 
again be pointed out that a part at least of the poor showing of 
the Type II (Crosby) corn as compared with the Type I (Den- 
nett) is to be explained as a result of the fact that the former 
was planted in the ear-to-row test in a locality to which it was 
not “adjusted,” while the Type I was. 


In addition to the collection of data regarding the rows as 
wholes, individual plant selections were made in 1908, just as 
in 1907, except that in this year the selections were made in the 
ear-to-row plots. ‘The ears from these field selections were used 
in an ear-to-row test in 1909, with results to be described farther 
on in connection with the work of that year. Data were taken 
on these ears selected in 1908 similar to those already given for 
the 1907 ears. 

The question of the relation of type, conformation and size of 
ear to yield and quality in the progeny is one of great importance 
to the corn breeder. While it is not possible in a general dis- 
cussion, such as this is intended to be, to go deeply into this 
matter it is thought desirable to present some photographic 
material which we have collected bearing on the subject. These 
pictures have the further advantage of recording in some meas- 
ure the progress made in the selection work, so far at least as 
certain ear characters are concerned. ‘There will be presented 
some photographs of the ears selected in 1907 for planting in 
1908, together with a brief discussion of their progeny in 1908. 
It should be said that in all cases where an ear shown in these 
photographs is crooked it became so in drying, and was not so 
originally. The corn was dried on racks so constructed that 
each ear was thrust, at the butt end, on a nail projecting from 
the rack. ‘The weight of the ear itself caused some to curve in 
the process of drying. 

Figures 224 and 225 show two groups of ears selected in 1907, 
one of which produced relatively high yielding rows, and the 
other relatively low yielding rows. 

It is instructive to compare individual ears. Ear No. 113 
(Fig. 224) while bearing almost identically the same amount 
of shelled corn as ear No. 1 (Fig. 225) (80.90 gr., as against 
80.10 gr.) produced a row yielding at the rate of 48.00 bushels 
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to the acre, while ear No. 1 produced a row yielding but 25.77 
bushels to the acre. Ear No. 1 had but 76.22 per cent. of its 
total yield on ears good enough for seed, while ear No. 113 has 
93-42 per cent. of its total yield on such ears. 

Again ear No. 113 may be compared with No. 116. The 
latter was certainly the better looking ear, yet it yielded at the 
rate of 10 bushels to the acre less than No. 113. 

Ear No. 127 (Fig. 224), which was a smaller ear (66.50 
erams shelled corn) than any ear in Fig. 225 with the exception 
of ear No. 60, yielded at the rate of 41.38 bushels to the acre 
as against 29.38 bushels to the acre, the highest yield of any of 
the ears shown in Fig. 225, that of ear No. 132. 

Ear No. 127 (Fig. 224) produced a row yielding at the rate 
of 1.38 bushels per acre higher than the row produced by ear 
No. 138 (Fig. 224), which was relatively a giant beside it. 

Ear No. 139 (Fig. 224) produced one of the highest yielding 
rows in the test, giving 45.50 bushels to the acre, yet this ear 
had the smallest net weight of shelled corn (61.90 grams) of 
any of the 5 ears shown in Fig. 224. Ear No. 29 (Fig. 225) 
was one of the heaviest ears selected (bearing 88.10 gr. shelled 
corn) yet it produced a row yielding at the rate of but 26.62 
bushels to the acre. 

These facts are very striking. ‘They indicate that there is 
not that close association between the size and type of the ear 
and the resulting yield, which many would have us believe. The 
proper method of studying this matter is, of course, to measure 
mathematically the correlation between ear characters and yield. 
This is being done in this laboratory, but a technical discussion 
of the results is not in order here. These photographs show 
clearly enough that such an association of characters and yield 
cannot be very close or definite. This is a result in accordance 
with some data recently published by Williams and Welton of 
the Ohio Station.* 

The point may be raised that in Figs. 224 and 225 we are deal- 
ing with extremes in the positive and negative directions. What 
would be the type and size of ears producing good average yield- 
ing rows? Such rows would in our 1908 experiment be repre- 
sented by yields of from 33 to 36 or 37 bushels. In figures 226 
and 227 data are given for an examination of this question. 


* Williams, C. G., and Welton, F. A. Ohio Agric. Exp. Sta. Bulletin 
212, 1900. 
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The difference in appearance of the ears in these two figures 
is striking indeed. The ears in Fig. 227 are poor scrubby look- 
ing things, which anybody selecting seed for anything but an 
experiment would surely reject. On the other hand, the ears 
in Fig. 226 are of fine quality. Every one is of the cylindrical 
type so much sought after in corn, and each has a beautifully 
rounded tip evenly covered with grain. Each one of the ears 
shown in these two pictures was planted, and each one produced 
a row yelding within 2 bushels (above or below) of the average 
of the whole plot. The average rate of yield of the rows from 
the 5 ears of Fig. 226 was 36.10 bushels per acre, while that for 
the 5 ears in Fig. 227 was 35.00, or, in other words, the average 
rate of yweld per acre was only 1.1 bushels more for the rows 
from the cars of Fig. 226 than for those from the ears of Fig. 
BEG. 

Another question which suggests itself is as to the quality of 
the ears in the rows produced from the ears shown in Figs. 226 
and 227. Was it not the case that while the net weight of 
shelled corn was substantially the same for the two sets of rows 
from these different ears yet the proportion of this borne on 
nubbins and ears of too poor quality for seed was higher in the 
rows from the poor ears of Fig. 227 than from the good ears 
of Fig. 226. One would suppose this’ surely to be the case. 
Bars like 172 (Fig. 227) have been set forth to the readers of 
agricultural literature as glaring and shocking examples of 
what not to plant. Now as a matter of fact, out of the total 
amount of shelled corn produced by the progeny of these two 
set of ears, an average of 13.67 per cent. was produced on nub- 
bins and ears too poor for seed in the case of the progeny of the 
ears of Fig. 226, against an average of 13.58 per cent. in the case 
of the progeny of the ears of Fig. 227. Or, in other words, the 
progeny of the good ears of Fig. 226 produced just as much 
(and indeed an insignificant trifle more) corn on nubbins and 
ears too poor for sced as did the progeny of the poor ears of 
IPOS. 227, 

Turning now to the other side of the case let us ask what was. 
the proportion of high quality ears (At seed) produced by the 
progeny of the two sets of ears shown in Figs. 226 and 227. 
We may again take the total weight of shelled corn as the base 
of comparison. The progeny of the poor ears of Fig. 227, tak- 


AZO y_ 


} Gai 


\eete y 
3206 
POMBO) 


Fic, 226, Sweet corn ears selected in 1907 for planting in 1908. 
yielding rows. 


These are ears of good type producing good average 
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Fic. 227. Sweet corn ears selected in 1907 for planting in 1908. 


These ears are of poor type producing good average 
yielding rows. 
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ing the average for the 5, produced 20.68 per cent. of their total 
shelled corn on ears of At quality, while the progeny of the good 
ears of Fig. 226 produced 20.40 per cent. of their total shelled 
corn on such ears. In other words, the progeny of the ears of 
Fig. 226 included on the average no more ears of fine quality 
than did the progeny of the ears of Fig. 227. 

How are such results as these to be interpreted? It is, of 
course, open to one to maintain if he chooses that the cases illus- 
trated are merely isolated instances—exceptions which prove 
the rule as it were. As a matter of fact these cases are not 
exceptions. They agree essentially with the great bulk of data 
regarding inheritance accumulated by the experimental work of 
recent years in supporting the generalization that the external, 
visible characteristics of a plant or animal furnish an exceed- 
ingly unreliable criterion of its probable behavior in breeding. 
The fact that an ear of corn is of especially good type and 
appearance is no guarantee that its progeny will also be better 
than the average. ‘These corn ears illustrate exactly the same 
principles that have been brought out in the studies on breeding 
for egg production at this Station.* The force of such facts as 
are here set forth and the general principles upon which they 
depend, is making itself felt in practical corn breeding work in 
the western states. The writers gather from their reading of 
such papers as the Breeders Gazette (and they are informed by 
competent authority that their conclusion on this point is quite 
correct) that among the most careful and thoughtful of the corn 
belt farmers and breeders of seed corn there is developing a 
marked reaction from the belief in the great value of the “show” 
type of ears for seed raising purposes. It is being found by corn 
breeders everywhere that such ears do not always or even in the 
majority of cases produce the highest yields or the largest pro- 
portion of perfect ears. 

Facts of the character brought out by these protographs of 
corn ears are capable of satisfactory interpretation on the basis 
of Johannsen’s ** concept of genotypes. According to this view 
the ears shown in Fig. 227 represent very poor individual speci- 


* Cf. Me. Agr. Expt. Stat. Bulletin 166 and Bureau of Animal Ind. 
Bulletin r10, Part I. 

** Cf. this author’s recent book “Elemente der exakten Erblichkeits- 
lehre.” Jena (Fischer), 1900. 
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mens belonging to mediocre genotypes, whereas the ears in Fig. 
226 represent very good individual specimens but also from 
mediocre genotypes. If both sets belong to genotypes of about 
the same general grade or character it is to be expected that the 
progeny of both sets of ears will be essentially the same. This 
as a matter of fact was the case. The genotype concept gives 
at once a more reasonable interpretation of the facts than is to 
be gained from any other current view of the nature of the 
process of inheritance, and suggests the factors of primary im- 
portance to be looked after in practical corn breeding. Evident- 
ly if the genotype idea represents the actual method of inheri- 
tance in corn, the important test in selecting seed is the perform- 
ance of the progeny. The aim must be to propagate the strains 
or lines in which high yield, fine quality of ears, etc., are heredi- 
tarily present. At the same time one must, of course, guard 
against any loss of vigor by too much or too close inbreeding.* 
It is obvious that in an open fertilized plant like corn one will 
never (except by hand pollination) get pure lines such as 
Johannsen has studied in beans. But to suppose, as some 
writers have apparently done that, because of this fact, the geno- 
type concept has no significance for sexually reproducing ani- 
mals and open fertilized plants, is merely a confession of a lack 
of understanding of the fundamental meaning of that concept. 


Work 1n 1909—I. Ear-to-Row TEst. 

The ear-to-row test of the ears from individual plant selection 
was carried out on the farm of Mr. J. H. Heath at Farmington: 
again in 1909. Land was taken for the work on the “intervale” 
contiguous to that used in Plot I in 1908. The soil was of the 
same character. In addition to the ear-to-row test a number of 
other test plots were carried on in 1909. Besides the experi- 
mental plots Mr. Heath grew two acres of corn for himself 
from seed selected for him by the writers. This corn was on 
the same “intervale” land immediately west of the experimental 
plots This gave nearly 3 acres of the Type I pedigreed sweet 
corn grown in the same field at Farmington under direct obser- 
vation, and in the local conditions to which it was thoroughly 
adjusted. 


*'This point has been much discussed in recent writings on corn 
breeding problems, especially by Shull, East, Cook, Spillman, and Collins. 
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The season of 1909 was an extremely unfavorable one for 
corn. Following a cold and wet spring the early part of the 
summer was characterized by a long succession of cloudy, cold 
days. The result was that sweet corn throughout the State got 
a very bad start. The relative amount of growth made in July 
was much below the normal for a favorable season. ‘This, 
coupled with the fact that the late spring delayed the planting, 
made the sweet corn through the State in general mature late. 
To make the season about as unsatisfactory as possible from the 
corn grower’s standpoint killing frosts came early in the fall and 
severely damaged the crop. ‘These seasonal conditions must be 
kept in mind throughout the following discussion. 

The data regarding the planting of the ear-to-row test plot 
in 1909 are as follows: ‘The plot, as has been said, was located 
on the “‘intervale” as in 1908. Only Type I corn was used in 
the planting. One ear was planted to a row as before. The 
plot was smaller and the rows shorter than in t908. The rows 
were 3 feet apart and the hills 18 inches. The plot measured 
148 feet x 75 feet, 49 rows being planted. ‘The land used was 
in grass in 1908. It was given a good coat of manure, plowed 
in the spring of 1909 and in general given the same treatment 
as described for the 1908 ear-to-row test. Bradley’s Corn Phos- 
phate was applied at the rate of goo lbs. to the acre. This was 
put in the hills in the way described for the 1908 work. ‘The 
plot was planted May 20, 1909. In this year’s work the thin- 
ning was done so as to leave 2 stalks to the hill rather than one 
as in 1908. The cultivation was otherwise as in 1908. 

The data regarding the ears planted in the ear-to-row test in 
Ig09 are given in Table 5. There is also included in the last 
2 columns of this table a statement of the yield of each row. 
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Data on Type I Corn Ears Planted in Ear-to-Row 


TABLE 5. 


and the Yield of the Resulting Rows. 
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Test in 19009, 
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401, 193 109.0 18| 36| 13.5) 9.5 8.8 6.0} 20.0/15.3) 89.0) 100) 501) 7.94) 39.05 
403] 40| 72.0] 20] 32} 13.1) 11.5] 9.0, 6.8] 17.0/14.4| 55.0) 96| 503| 9.19] 45.90 
412) 64} 94.0; 16} 2 | 1163533) 110), Seon 20.0)17.4 74.0) 96) 507) 10.63) 52.28 
| | | | 
417| 138] 140.0 ia 37) 13.9] 10.3] 8.3] 5.1) 23.0/18.8| 117.0] 96] 515| 11.31) 55.62 
421| 173) 135.0) 20) 41) 13.8 12.1) 8.5) 5.5) 22.0)17.5) 113.0) 100) 529) 10.75) 52.87 
433) 229) 183.0) 16) 86) 14.8) 10.5) 10.4) 5.7) 26.0/15.7) 107.0) 100 522} 10.50} 51.64 
| | | | | | | 
439| 34) 141.0] 16! 38| 13.6| 10.0 9.0) 6.5 95.0 18.81 116.0) 92) 528) 10.44) 51.34 
442} 36} 140.0] 20] 33) 14.3) 9.8] 9.5) 6.2] 26.5/16.5| 113.5] 100| 516| 10.06| 49.48 
445| 199) 72.5] 16) 30] 12.4] 10.5} 8.0/ 6.5] 11.0/13.0) 61.5) 100) 511) 8.94) 43.97 
446) 193| 99.0| 22] 31] 15.0, 11.5] 10.8] 7.0) 21.5/14.6) 77.5] 100| 506] 9.75] 47.95 
448| 193] 128.0] 18] 35] 13.8) 11.7| 8.8 6.3] 22.0)/16.5| 106.0] 92] 532] 8.69) 49.74 
454 6 103.5) 18} 35) 13.3) 10.9) 7.9) 6.4) 18.5/16.3) 85.0} 100) 548) 7.00) 34.43 
| | | 
455| 113| 78.5] 20) 24) 18.9) 12.8] 9.5| 7.7] 15.5|11.4) 58.0) 100] 588) 9.38) 46.13 
457| 113, 157.0| 16| 42) 14.6| 11.0| 10.0) 6.5] 30.5|19.2| 126.5) 96] 514) 9.88| 48.59 
461 138) 90.0} 18) 33) 13.8 11.4; 9.0, 6.8) 18.0/13.9) 72.0) 100] 508) 10.88) 53.51 
| | | | | 
465| 162) 122.0| 16| 39) 13.8) 11.0] 9.0} 6.6] 24.5/15.8| 97.5) 100] 535! 11.44) 56.96 
485) 204 73.5| 16) 36). 12.6) 10.6 8.3 5.9] 15.5)15.7| 58.0) 100) 512) 11.06) 54 39 
#493) 193 48.0} 2? | 22) 10.8 9.4, 7.0 6.6] 10.5)14.3) 37.5) 96) 546) 7.50! 36.89 
| | | | 
*499| 168|  78.5/14 2| 31) 12.2) 8.8] 8.3] 6.6] 16.0/14.0| 62.5} 100) 547| 9.50] 46.72 
501) 139 77.0} 16) 28) 12.8 9.9) 8.5 5.5) 15.5)15.5) 61.5) 96} 510) 10.50) 51.64 
502| 168 85.0 18| 33) 13.2/ 10.1, 8.0| 5.7| 14.0/14.0! 71.0) 100 509| 12.13| 59.66 
| | | | | 
508, 64 90.0) 16) 38 33515) 9.7 9.0 6.0} 22.0)17.0) 68.0} 96] 540 10.88) SPL 
510) 64 940) 14) 35) 13-5). 10.0 8.8 5.9! 20:5)18.2) 73.5) 96) 513 10.50, 51.64 
513] 187| 132.0] 20| 37) 14.9] 11.5] 10.0) 6.2) 27.5|/17.2| 104.5) 100) 523] 11.88] 58.43 
| 
5277) 127 104.0) 20) 34) 13.2) .10:3 9.3] -6.1| 22.5/18.5) 81.5) 100] 504 9.50) 46.72 
544) 137 98.0) 20; 36) 13.8) 11.1 9.3 8.8} 19.5)14.8) 78.5) 100) 505) 10.25) 50.41 
548) 40 103.0 18) Xo) 15),} IL) 9.9 6.2} 20.5)15.0 82.5) 100) 502| 8.63) 42.44 
| | | | | | 
550) 29 92.0] WS) Bil) 12.9)" 1025 7.8 5.8] 17.0)14.8) 75.0) 88] 545) 10.75) 52.87 
555| 45 84.0} 16) 3 12.5 9.8 7.6 5.5} 16.5)12.5) 67.5) 100] 543) 10.00) 49.18 . 
509) 171) 96.5; 20) 31) 14.2) 1-9 9.3 7.2) 18.5)14.0) 78.0) 100) 542) 8.94) 43.97 
562| 164) 68.0| 20) 24| 12.9] 10.7| 8.7} 7.2| 12.5/18.0) 55.5| 96) 589| 10.56] 51.93 
564] 49| _62.0/ 18] 30| 12.9| 10.6] 9.0] 6.5] 12.5/12.5) 49.5) 100] 544] 8.75) 43,03 
574] 50| 129.5] 16| 39] 14.1) 10.4) 9.8! 6.5) 25.5/17.2| 104.0] 96| 531] 9.31) 45.79 
| | | | | 
576, 50 WOAH) AS BU 14.9| 12.3) 10.0 7.8) 25.5/17.2) 100.0} 96] 534) 8.88) 43.67 
577| 50) 139.0) 20) 39) 15.5) 12.7) 12.0 7.5) 24.0)14.4' 115.0) 96) 524) 8.88) 43.67 
eh) BD) aR Gy, 1) Bio) aly) ae 9.9| 7.2) 23.5/15.0} 100.0) 100) 533} 10.00) 49.18 
584. 199 128.0) 18 41) 14.1) 10.5 8.2 5.5 19.5/16.6 108.5! 100) 520) 10.75) 52.87 
586) 164 SUSI. f59) 0} 25M) They BH DL yal) 6.8) 29.5/17.2) 126.0! 100) 525) 8.13) 39.98 
589| 139] 138.5] 18, 43] 14.7) 12.0 9.4 7°3) 25.0/16.6) 113.5) 10) 517) 10.25) 50.41 
| | 
592) 129 ASI 5 | lS isola eal oe 955 7.2) 28.5/17.0| 103.0, 88) 521) 11.56) 56.85. 
596} 9 118.0; 16) 33 14.3) i916) 9.3 6.5) 21.0/14.8| 97.0} 100) 537) 10.44) 51.34 
597! 9 19925) 06s eee eel 9.5 6.5} 21.0)15.7) 108.5 eel 549} 8.63) 42.44 
598. 9 13370! 16) 36) 1425) diles 9.5 6.4} 22.0/15.0} 111.0} 92) 518) 10.69} 59.57 
600) 137 134.0) 16} 36) 14.9) 12.0 9.8 6.9} 25.0)14.8 109.0) 96} 536) 12.00) 59.02. 
602} 1| 141.5/ 18| 40) 14.9] 11.0] 10.3] 6.5) 31.0/16.5) 110.5) 100| 541) 7.00] 34.43. 
| 
604) 194 147.0) 20 38) 165,74)  Jalaf3) - Ib) 6.9 25.5116.7 121.5) 100) 527] 10.06) 49.48 
608] 172 ILO LO) Bz) weer alles} 9.5 6.4) 19.5)15.3] 104.5} 96) 530) 9.19) 45.20 
609} 115 132/0) 20) 35) 11.9) 12.4 9.9 7.7) 22.0)15.1| 110.0} 100) 526) 8.50) 41.80: 
| | | 
720) 241) 1370) 116) 739) 14.6) 11.3] 10.0 6.7| 26.0/17.0| 111.0 96) 519] 10.13) 49.82 
Means... 113).52 17.9|35.4| lB} al oal 9.3 6.5] 21.48/15.7 92.04|97.7 - 9.90} 48.71 


* These two ears were 


The data from these two ears are omitted from the averages given below. 


hand pollinated, and in consequence were not well filled. 
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By comparison of Table 1 (p. 259) (ears selected in 1907) 
and Table 5 (ears selected in 1908) a number of interesting 
points are brought out. It appears that, on the average, the 
ears selected as seed for 1909 planting were of higher quality in 
respect to practically all characters than the ears selected for 
planting in 1908. ‘Thus the average weight of ear was about 
18 grams more in the 1908 selections than in the 1997. There 
was an increase of nearly one-half row in the average number 
of rows in the 1908 selection as compared with 1907. The 1908 
seed ears were on the average longer by about a half centimeter, 
had more kernels to the row, and a relatively smaller cob than 
the 1907 ears. In mean net weight.of shelled corn to the ear 
the 1908 selections were about 17 grams higher. 

In regard to quality in general, including shape of ear, filling 
of butt and tip, straightness of rows, fineness of grain, etc., the 
1908 selections were as a whole, a very fine lot of ears. This 
is indicated by the illustrations of typical ears given in the plates 
farther on in the bulletin. 

The yields of the rows in 1909 were in general at a higher rate 
than in 1908. The major portion, if not all, of this difference 
is due to the difference in the stand in the two years; -one stalk 
to a hill in 1908, 2 in 1909. : 

There were two clear cut and striking general results of the 
test in 1909. The first of these was that the corn was again 
extremely early as compared with other sweet corn. It is very 
doubtful if any gain over the condition in regard to this char- 
acter in 1908 was made. If it was it certainly could only have 
been slight in amount. But in any event all that was gained in 
1908 was retained in 1909, making due allowance for differences 
in the two seasons. ‘The following dates show the development 
of the corn in 1909. As has been said, it was planted May 20, 
1909. 

On June 19, 1909, the corn was found to be in good condition 
with fine even stand, no hills missing. Plants were from 12 to 
18 inches high. On June 29, 1909, about one-third of the plants 
showed tassels starting. July 12, 1909, the field was well out 
in tassel. July 22 to 25 the silk was well out over the whole 
field. According to Mr. Arthur Tucker, superintendent of the 
Burnham and Morrill factory at Farmington, the entire three 
acres of corn was in the proper stage for canning on August 
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20-24, 1909. On August 29, 1909, Mr. Heath and one of the 
writers went through his two acres of corn in the attempt to 
find some ears suitable for boiling. After considerable search- 
ing a few ears were found but even these were already past the 
proper stage for eating. Owing to the location of the field on 
the low land along the Sandy river this corn was not injured 
by the severe frost of August 31, 1909. ‘The corn was har- 
vested for seed on September 15 and 16, 1909. It was thor- 
oughly ripe at that time. 

In connection with the farm distribution test (cf. pp. 284-292) 
of the Type I seed in 1909 the writers had an opportunity to see 
a great deal of the sweet corn grown in the State in that season. 
No corn was found which was as early as our piece at Farm- 
ington. Only a few pieces were seen which approached our 
corn in earliness. The best of these were in the vicinity of 
Rumford Center. This corn was about a week later than the 
Farmington field. On inquiry into the history of this corn it 
was found that the seed had been saved and selected for earli- 
ness for many years by Messrs. J. H. and F. D. Martin of Rum- 
ford Point. Further, during this time they had grown this 
corn on the same farm and under the same conditions so that it 
was completely adjusted to its immediate local environment. 


Some idea of the earliness of the Farmington corn in 1909 as 
compared with other corn in the State may be gained from the 
statement that so far as the writers have been able to ascertain 
no corn was canned in the State before September 10, 1909. It . 
seems safe to say that our corn was at least two weeks earlier 
than the earliest corn put up by the packers. It 1s worth point- 
ing out that if all the corn in the State could have been as far 
along as the Farmington field it would have been safely out of 
the way before the killing frost of August 31, 1909. ‘This frost 
did thousands of dollars worth of damage to the corn crop of 
the State. 


The second point in which an improvement concurrent with 
the selection was noticeable in the 1909 corn was in regard to 
the conformation of the ear. Unfortunately it was not possible 
under the conditions of the work to take detailed data on this 
point in 1900, but there is no doubt that the proportion of good 
and fine quality seed ears was considerably higher in 1909 than in 


I 
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1908. This may be taken to indicate the results of the first step 
in the process of weeding out undesirable lines (genotypes) in 
regard to ear characters. 

The superior quality of the seed ears planted in 1909 over 
those in 1908 is brought out by the photographs of typical ears 
shown in Figs. 228-230, especially by comparison with Figs. 
224-227. 

In Fig. 228 the ears are so arranged on the plate that the rate 
of yield of the progeny of each ear in bushels per acre increases 
as we pass from the ear on the extreme left (No. 602) to the 
ear on the extreme right (No. 600). The first three ears at 
the left (Nos. 602, 586 and 609) gave rise to rows which yielded 
poorly. The other two ears (Nos. 592 and 600) produced high 
yielding rows. The data regarding each of the ears in Fig. 
228, and their progeny are given in Table 6. 


TABLE 6. 


Data Regarding the Progeny of the Ears Shown in Figure 228. 


Ss Weight of | Bushels 
Fe shelled corn Planted | Bushels | Parent per acre of Parent 
3 in grams. row No. per acre. | row No. parentrow. | Ear No. 
602 110.5 541 34.43 ee G5 anny 25571 1 
586 126.0 525 39.98 138 37.76 | 164 
609 110.0 526 41.80 193 31.62 | 145 
592 103.0 521 56.85 | 147 | 39.12 | 129 

| 
600 109.0 536 59.02 | 158 40.62 | 137 


Similar data for the ears of Fig. 229 are given in Table 7, 
and for those of Fig. 230 in Table 8. 


. 
TABLE 7. 


Data Regarding the Progeny of the Ears Shown in Figure 220. 


. | 

S ee 4 py se 

a PUciEht or Planted Bushels | Parent Busnes pe Parent 
3 in grams row No. per acre row No. | parent row ear No. 

| 

448 | 106.0 582 42.74 131 193 
574 | 104.0 5381 | 45.79 113 50 
576 100.0 534 43.67 i13 50 
577} 115.0 524 43.67 113 50 
578 | 110.0 5338 49.18 117 22 
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TABLE 8. 


Data Regarding the Progeny of the Ears Shown in Figure 230. 


[o) vote : 
Z Weight of Planted | Bushels Parent Bushels per | parent 
= shelled corn | joWN fap KCTS a= IN acre of N 
a ingrams row No. per acr row No.| “parent row, | eat No. 
i 
47 117.0 515 55.62 103 40.00 138 
589 113.5 | ol7 50.41 146 45.50 139 
596 97.0 537 51.34 149 52.62 149 
597 108.5 549 49.44 149 52.62 149 
598 111.0 518 52.57 149 52.62 149 


Figure 229 shows 5 ears which produced rows yielding a little 
below the average for the whole test. It is to be contrasted 
with Fig. 230 which gives 5 ears producing rows above the 
average (with one exception introduced for another purpose). 
The pictures show clearly enough that there is certainly no 
marked difference in the average quality of these two sets 
of ears, as they would be judged by a person picking out ears 
from a miscellaneous lot for planting. Yet the average 
rate of yield per acre of the progeny of the 5 ears of Fig. 230 
-1s 5.47 bushels more than that of the progeny of the 5 ears of 
Fig. 229. In other words, the ears of Fig. 230 yielded approx- 
imately 10 per cent. better than those of Fig. 229. There cer- 
tainly is not a Io per cent. difference in the quality of the ears 
themselves, as shown in the photographs. 

Each of these figures brings out some further special points 
of interest. Thus in Fig. 229 the three ears No. 574, 576 and 
577 are all daughter ears from ear No. 50 shown in Fig. 226. 
Ear No. 50 was the best individual of all those selected in 1907. 
Two of the three grand-daughter rows (534 and 524) yielded 
at exactly the same rate. ‘The ear shown beside No. 50 in Fig. 
226 is No. 193, an ear of good,shape but very short and small 
as compared with No. 50. Now ear No. 448 in Fig 229 is a 
daughter ear from No. 193. Neither in size, shape nor quality 
is it noticeably inferior to the daughter ears from No. 50 (574, 
576 and 577). Furthermore the grand-daughter row from ear 
No. 193 yielded at substantially the same rate as did the grand- 
daughter rows from ear No. 50. In other words, it appears 
that ear No. 193 was just as good an ear for planting purposes 
as was ear No. 50, though no one would ever have supposed so 
on seeing the two ears side by side. 
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29. Sweet corn ears selected in 1908 for planting in 1909. 
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The same thing is brought out in a still more striking way so 
far as yield is concerned by comparing ear No. 578 with the 3 
daughter ears from No. 50. Ear No. 578 is a daughter ear 
from the very poorly shaped, scrubby ear No. 22 shown in Fig. 
227. Now while 578 is lacking in some particulars the high 
quality of Nos. 574, 576 and 577 yet after all it is a very good 
ear—tfar better than No. 22. But if we turn to the rate of yield 
of shelled corn to the acre it appears that the row from ear No. 
578 (the grand-daughter row from ear No. 22) yielded nearly 
IO per cent. better than any grand-daughter row from ear No. 
50. In other words, suppose a farmer had been selecting ears 
for seed; the facts show that the outcome, so far as concerns 
the number of pounds of corn to be hauled to the factory, would 
have been better if ear No. 22 had been used to found a strain 
of seed rather than ear No. 50. Yet no one would ever think 
of using such an ear as No. 22 for planting if he could get any- 
thing better. 

Such results as are here being discussed should not under any 
circumstances be taken to mean that the right thing to do when 
selecting seed is to pick out ears like No. 22, rather than those 
like No. 50. What the results do mean is that the external 
qualities of the ear, whether good or bad, are a very poor indi- 
cation what that ear will do when planted We have here simply 
another illustration of the old adage to the effect that it is not 
possible to tell how far a frog can jump by mere inspection of 
the frog. His jumping capacity is determined by innate, invis- 
ible qualities and characters, only to be tested by making him 
actually jump. In precisely the same way it is not possible to 
tell by the appearance of the ear how well relatively it is going 
to yield when planted. Because, just as with the frog, the yield- 
ing capacity depends on innate, invisible qualities. The only 
way to tell how it will yield is to plant it and see. If it then 
does yield well it was a good ear, even though it may not have 
looked the part. 

All this means practically that in selecting corn for seed the 
selection must be on the basis of the performance of the progeny 
(here the row) as distinct from individual ear selection. The 
best ears to select for seed are those which came from good 
rows. A poor ear from a good row is vastly better than good 
ears from a poor row when the planting is on the ear-to-row 
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system. The average condition of a row (on the ear-to-row 
system of planting) is in some degree an index of the genotypic 
condition of the parent ear. Or, in other words, it is an indi- 
cation of what it is worth as a breeder or propagator, as distin- 
guished from what it 1s worth merely as an ear. 

All this has its bearing on the current tendency to exploit 
fancy seed ears as such, of which we are seeing so much. The 
man who pays $250.00 for a single ear of seed corn (which by 
hypothesis he himself did not raise on some kind of a pedigree 
system) has a most extraordinary degree of faith in his ability. 
to tell by the appearance of the ear what it will produce. He 
would do well to read and ponder over Mark Twain’s tale of 
the jumping frog. It. has a moral for every breeder, whether 
of plants or animals. 


I]. Farm Distrinution Test. 

In addition to the ear-to-row test in 1909 there was also car- 
ried on an extensive trial of this corn on a practical scale. This 
was done through a distribution of the seed to a number of 
farmers located in different parts of the corn growing sections 
of the State. As has already been noted, it was found that the 
Type I corn grown in the 1908 ear-to-row test was very early, 
as well as of fine quality. The question at once raised itself 
as to whether this marked earliness was anything fixed or inher- 
ent in the selected strains, or was merely the result of the favor- 
able conditions of soil and cultivtion under which it was grown, 
combined with a high degree of adaptation or adjustment of 
the seed to those conditions. While on the Darwinian or 
“oeradual accumulation” theory of selection it would be absurd 
to suppose that selection for one generation alone would bring 
about and fix such a marked improvement in earliness as was 
noted in the 1908 work, the “isolation” or “genotypic” concept 
of the action of selection would lead to no such difficulty. That 
is to say, on this latter interpretation a permanent (1. e., defi- 
nitely fixed) improvement as great as that actually observed 
is a quite possible result of a single generation of selection. 
But, as a matter of fact, was the improvement in earliness 
obtained actually fixed? It is obviously impossible to answer 
this question definitely by continuing to grow the corn on the 
same experimental plots at Farmington. Because if (as was 
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the actual case) the improvement in earliness is retained there 
in successive generations it is quite impossible to be certain 
whether this is because it is inherited or because the corn is 
quite perfectly adjusted to the local conditions. In all breed- 
ing work with corn certainly, and probably with many, if not 
all, other crops as well, these two factors must be very carefully 
distinguished, or incorrect conclusions are almost certain to be 
drawn. 

It, therefore, seemed desirable to test on a large scale what this 
selected seed would do under a wide variety of environmental 
conditions. By cooperation with the packers mentioned above 
(p. 255) a farm distribution test was made in 1909. Through 
their aid it was possible to get from one-half to 2 acres of corn 
from this seed grown by each of 47 farmers. ‘The name and 
address of each of these farmers together with the acreage 
grown are given in Table 9. 

It should be said that the acreages given in this table are not 
estimates, but were determined by actual accurate measurement 
of the plots. Taking all the cooperating planters together the 
average acreage in the test per planter was 0.95 acre, an insig- 
nificant fraction under one acre. The largest number (21), 
planted between I and 1% acres. The next largest number 
(17) planted from % acre to 1 acre. Only 6 out of the 47 
planted less than % acre, and only 3 more than 1% acres. Of 
the latter only one (Mr. Heath) planted more than 2 acres. 

The largest number of growers in any single county was in 
Oxford (15). Cumberland and Androscoggin counties each 
had 6; Franklin and Kennebec each 5 ; Penobscot 3; York, Som- 
erset and Waldo each 2; and Knox 1. This distribution fairly 
well covered the corn growing region of the State (cf. fig. 231), 
and included a wide range of environmental conditions. 
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TABLE Q. 
List of Farmers Cooperating in 1909 Farm Distribution Test. 
NAME. TOWN CouNTY. | ACRES 
JX, Jat, AGENTS SS ohoonossecns Canton Point...... Oxdond ener 0.32 
Josiah G. Adams.......... Wialtomprasae aston Wirealdhibn se sooocoes 1,21 
Jaleo Mo Auli Sabeosesoooees SECON codacenese06 Wiha 5 6 sonkcoe> 1.54 
IDs Wi, Alm WIL Goo eaoces West Poland....... Androscoggin...... 1.46 
Naa linenys (Ens INEM oon 5aGo0c Cumberland....... Cumberland....... 0.89 
Frank P. Attwood......... Wiest Miinio Gsaerrer Androscoggin...... 1.05 
IPs Sho BEIGISCMS abacnabooose East Sumner....... OsgKOnGl sgodsc000006 0.96 
GeowBabradtonds- oc: Turner Center..... Androscoggin ..... 0.85 
ROM BTR SS rane eieceteratele IBUCGENG! Sooucseas OxaionGl 355 t5ace0880 1.01 
William briggs ....| Livermore Falls...) Androscoggin...... 0.80 
CimAs A. IBUICKS6 64000000600 BWweksteldiee seer OsGOMGleocacoondsooe 1.05 
196 Joly IBWbd KEW, coccaueacaae WimiGin Soooaousasoec NGIop-co noone haan 1.41 
Fred H: Chandler......... New Gloucester Cumberland....... 0.91 
Hime Vies Clemientseererrsacccre IBLOOKS eee eee MEMO) sc oancuogeuee 0.99 
AX, 1D (Ciuboninwnorss 655650K550c South Paris........ OxfOnd eee errr 0.98 
dc Ibe IDENIOIN ss boodoodededo Bucktieldeeeseseeee Oxfondlyeeccvee 1.00 
Va tre IDOWKANIN sane denaacce OpxitonG! soos sees so00 OxdOMl eecsiccdocoac 1.00 
18. ISL, IBEIGTIMEIN 34 beacigdooss West Buxton...... DOM BM o AS ats 1.01 
BE WV llBENO lee er ae rn ono soda IDYe>- {Ke pigs bosMeRone IFEWO| NCOs dogo occ 1.45 
Henry French *.....5 2... Rumford Center @xdronGl -aoucoseooc5 0.22 
As JB, IMWAliCs GeISOiMe coosodes SOUTHER ATISl seer OBO pS Goads0H 66 1.01 
ReMi Gale mer cnra doctor ID etrOlta see eee SOMENRSE tts cies oe 1.08 
edslosicmibieleaneaoeestacs HMEWHAUDOAKO Io sdog| Ibias Sc odoo. 2).02 
IVa Ar MET OL GSS sere ieretaisstycpvens Bethel essence OPA Gosovascosoc 0.97 
da Wp BOOGIE SS ouocoHoDE Welchville .-...2-- OpsiGlsoacaddosans 0.88 
Geos Us, katanoe Me esac cgaas North Bridgton....| Cumberland ...... 0.78 
Hdgar Me Wentest. ..- 0-5: Manchester........ i€enmiebpeceer serene 1.39 
JeeHeandstes DS Mariina nai RumtfordiCentens ss!) Oxtondseeyaeee ase 0.10 
MECWii Mle nnilily ivy. /sea2 2 oe ae Lisbon Falls....... Androscoggin ..... 0.84 
@O), 1, Wierd ss ocgcossenede (GiemAOhwaele Sosa 5cono5 Kennebec aeecee 1.16 
Ephriam Moore........... Kast Newport......| Penobscot.......... 0.61 
lAls dis Wisner eo ooaues opauae New Vineyard....| Franklin.......... 1.02 
HWA OSDOLM Hil) rl -| Farmington........ i] Bie ooo oo noss 0.19 
Herbert Penley*........... UIMTOLG ember x Ox On Gerry preerieere 0.38 
Franklin Pierce..... Eee ELEC LOM: \cratciersvoeo eee OXfOLGye eee 0:96 
Ee eeuillent ee erreaeestc Dexter yo -ceeiccits cs ReEnODSCOL-EEEEaeEe 1.14 
Onreniweekipleyacdsce see ee South Montville...) Waldo.......:..... iii 
GFEOs INOVMIS.coousscssqno8 BIEWAMISONM 65 55000000 Cumberland ...... 1.09 
Py RUSE soos apse 0bs00n Kem GSH alll eee. Kennebec ......... 0.81 
He Saelalbots-pamee eerie. IMIR) OOM nso 55550000 Cumberland ...... 1.68 
Wer eihionnpsonzeeerers irr South China....... ICMMNA KEG 5566506 1.03 
Granville Thurston* ...... Ruuaaitonnel CleroKeiess | Oxo ooncsooacce 0.31 
T. D. Salley & Son......... NMadisonvereetrsne SOMEnS@leeseeeeneee 0.83 
Ci, 1BE SCR WNNO I, Gob danoccoc West Buxton ...... WOT RRs yee cise 0.56 
DexteriD A Stoners. jeer Readfield.......... Kenmebeceenesacee 1.08 
Herbert N. Walton........ INonthyleedsrerreeee Androscoggin ..... 1.18 
J OMA IR, Wael. coosanceace New Gloucester. Cumberland ...... 0.76 
Mo tall jeetieehares 44.77 


*These four flelds were planted from the same lot of seed. 


To each of the persons mentioned in the above table we wish 
to express our thanks for the aid which they rendered in carry- 
ing out this farm distribution test. 
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The geographical distribution of the corn growers in this test 
is shown graphically in Fig. 231 which gives (as solid dots) 
the location of each grower on an outline map of the State. 


'S.C/AILE ‘OF MILE\S, 


AROOSTOOK. 


Fig. 231. Outline map of Maine with scale of miles showing by black 
dots the approximate location of each plot of corn grown in the 1909 
farm distribution test. 
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The plan by which the seed was distributed to the growers 
was as follows: When the 1908 ear-to-row test plots were 
harvested the corn from each row was kept separate and sorted 
into At seed, good seed and nubbins (cf. p. 266). Taking all 
factors into account the 44 rows regarded as the best by us were 
selected for the farm distribution test. Then after rejecting 
the corn shelled from nubbins and ears too poor to go in as seed, 
the At seed and good seed from each of these 44 rows was put 
together in a bag. Each bag then contained the seed from one 
row of the 1908 ear-to-row tests, and the row in turn was grown 
from one single original mother ear of the 1907 crop. One 
such bag of seed was given to each farmer for planting, with 
strict instructions to avoid mixing this corn with any other. 
In other words, the farm distribution test was conducted in 
such a way as to make it the continuation of an ear-to-row test, 
on a larger scale. No special instructions were given as to 
planting, each farmer being told to plant, fertilize and cultivate 
the crop exactly as he would if he had ordinary factory seed. 


Elaborate records were taken regarding each of these farm 
plots and the corn which grew on it. All but one of the plots 
were visited personally by one or both of the writers at least 
once, and in most cases twice, during the summer. It is neither 
possible nor desirable to present here all of the detailed data 
collected regarding these plots. All that can be attempted here 
is to give a summary statement of what appears to the writers 
to be the significant results of this experiment. 


In such a statement the following points are to be noted: 


1. The season of 1909 was, as has already been pointed out, 
a very unfavorable one for sweet corn growing, all over the 
State. ‘The conditions, in other words, were such that the seed 
put out in this farm distribution test could not show its highest 
capabilities. This was quite generally recognized by the 
growers who planted it. A great many of the reports noted 
that the season was so poor that it was not felt that the seed 
had a “fair chance.” Since, however, the purpose of the test 
was to compare the selected seed with the ordinary factory 
seed under the same conditions it is perhaps just as “fair” to 
make the test under generally unfavorable as under favorable 
conditions. The only difficulty was that some growers may 
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have been discouraged from giving the seed further trial in con- 
sequence of bad results not entirely, at least, the fault of the 
seed itself. 

2. As was to be anticipated there was a wide variation in the 
outcome of the tests. Ina few cases the plot from the selected 
seed was practically a total failure, not producing ears worth 
hauling to factory. In every such case of complete failure the 
fault was not with the seed, but with various other factors. 
The corn came up well, but was injured during the growing 
season. In one case the corn was nearly all killed by the 
drought and an exceptionally early frost accounted for the 
remainder. In two cases the corn was planted on such ex- 
tremely poor soil, not properly fertilized or cultivated, that it 
could not make a satisfactory growth. At the other extreme 
were cases in which the corn was highly satisfactory in respect 
to all characters including earliness, yield and canning quality. 
Between these two extremes were all gradations. 

3. There was practically entire uniformity in all reports 
that the seed of Type I which was distributed produced a corn 
of fine quality for canning purposes. That is to say, this 
selected seed produced ears of clear white color, good shape and 
size, and with small, deep and well packed kernels in nearly all 
the different environments in which it produced any crop at all. 
The uniformity of the reports in regard to this point is in strik- 
ing contrast to the reports respecting the relative earliness of 
the corn. ; 

4. In regard to relative earliness, there were great differ- 
ences in different localities. In some cases the selected seed 
gave plots two weeks later than factory seed in the same locality. 
In other cases the selected seed was nearly, if not quite, as far 
ahead of factory seed. As has already been mentioned, Mr. 
Heath’s plot at Farmington was very early. In a final report 
on his corn Mr. Briggs at Canton says regarding the earliness of 
his plot: “‘We judged it to be about one week earlier than the 
other (i. e. factory) seed.” Mr. Doughty at West Poland found 
the selected seed earlier than the factory seed. In most cases 
the reports from the growers and our own observations show 
that the corn from selected seed was about the same as the fac- 
tory seed in respect to earliness. The essential point appears 
to us to be that there is a great deal of variation in regard to the 
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relative degree of earliness of the corn when seed substantially 
uniform in respect to this quality is planted in different environ- 
ments. 

5. These results point clearly to the great importance in the 
production of sweet corn seed of the factor which has been 
called by Cook * “local adjustment.’ This investigator found 
that (loc. cit. p. 65): “The growing of a variety of cotton in a 
new locality is likely to bring about a distinct reduction in the 
yield as well as in the quality of the fiber. The deterioration 
has been found to be connected with an increase of diversity 
among the individual plants. Even when a carefully selected, 
uniform stock is used for the experiment a much greater amount 
of diversity may appear in a new place than when the same 
stock is grown under accustomed conditions of the previous 
locality where the variety was improved by selection.” The 
results of the farm distribution test appear to us to indicate 
most strongly that essentially the same conditions obtain in sweet 
corn as in cotton as described by Cook. This is particularly 
true in regard to earliness and yield, less so in regard to the 
quality of the corn for canning purposes. 

The importance of this factor of local adjustment in sweet 
corn may be shown by the citation of specific evidence in addi- 
tion to the general facts already brought out. In the first place 
may be considered the cases where it was possible to compare 
the selected Type I corn in a new locality (environment) with 
another strain of seed well adjusted to that locality. In every - 
such case which came to.our notice in connection with the farm 
distribution test it was plainly the case that our selected seed did 
not do so well as the locally adjusted seed, even though the latter 
might be of a strain or variety really inferior to our Type I, 
when both were under such conditions as to give the best results. 
Thus, as mentioned before (cf. p. 280) Messrs. J. H. and F. D.- 
Martin of Rumford Point have a strain of sweet corn which they 
have grown for seed for 20 years continuously. It is a good 
though somewhat coarse grained sweet corn but very. well 
adjusted to local conditions.. This is evidenced by its earliness, 
uniformity and yielding quality. A small plot of our Type I 
seed was planted by these gentlemen in 1909. It was almost.a 


* Cook,_O. F.,, Local Adjustment: of Cotton Varieties, U. S. Dept. 
Agr. Bur. Plant Ind. Bulletin 159, pp. 1-75, 1909. 
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complete failure. It was very uneven and irregular in its 
growth throughout the season. It showed the “diversity” 
which Cook emphasizes in the case of cotton in a new locality. 
It was much later than the Martin seed. This contrast between 
the locally adjusted and the newly imported seed was noted not 
only in the case of the corn on the Martin farm, but also in the 
case of two other plots in the same region (about Rumford). 

The converse case to that just cited is illustrated by the con- 
dition at Farmington. ‘There our Type I seed is locally well 
adjusted seed, whereas the factory seed is the imported. ‘The 
superiority in all points of corn from our seed as grown at 
Farmington over corn from factory seed was beyond question, 
and admitted by all familiar with the corn in that region. 

Another opportunity to observe the effect of this factor was 
given by the experiments with the Type II corn. The field 
selections of this corn in 1907 were made in Newport and Dexter. 
In 1908 the selected seed was planted at Farmington. The ex- 
perimental plot of this corn was (a) much inferior to the Type 
I plot; (b) it was much more uneven and irregular in respect 
to all characters (i. e., showed greater “diversity” in the sense 
of Cook) than did the locally adjusted Type I on the one hand, 
or than the equally but differently locally adjusted Type II at 
Newport and Dexter on the other hand. ‘These facts are readily 
interpreted on the local adjustment idea. One further point is 
of interest here. In the 1909 farm distribution test, plots of 
both Type I and Type II seed were planted at or near Newport 
and Dexter. While all did very well, the Type II seed clearly 
gave better results here than the Type I. Further the Type II 
seed gave much better results than it did the year before at 
Farmington. The suggestion at once comes to one’s mind that 
these results are possibly due to the circumstance that the Type 
II seed in 1909 was brought back again in these cases to the 
locality to which it was “by nature” adjusted, whereas the Type 
I seed was here in a “new place.” Such an interpretation, if 
true, would clear up at once the apparent paradox of a distinctly 
superior strain (as our Type I unquestionably is in general,as 
compared with Type II) giving worse results than an inferior 
strain under the same environmental conditions. 

The point made by Cook that.increased “diversity’’ very fre- 
quently follows the introduction of seed into a new locality finds 
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distinct and abundant confirmation in the results of the farm 
distribution test with corn. Specific instances of this have 
already been cited and need not be repeated. ‘This fact is of 
great biological interest. The uniformity of well-adjusted corn, 
and the diversity of ill-adjusted, the “germ plasm,” or hereditary 
constitution being alike in both cases, are equally remarkable. 

It might be thought that one point which has been brought out 
in this discussion of the farm distribution test is opposed to the 
idea of local adjustment as a factor in breeding of seed corn. 
This point is that (cf. p. 289) in many cases the selected seed 
(Type I or II) when put into new localities gave as good or 
shghtly better results than the factory seed. It might at first 
thought be supposed that the newly introduced seed ought always 
‘to give worse results than the other, if the local adjustment idea 
has weight. Such a conclusion, however, would not, in the 
writers’ opinion, be justified. On the contrary it would appear 
that such cases as those mentioned merely mean that in those 
localities the farmers never have experienced and consequently 
do not know the valuable results which accrue from having seed 
from a locally well adjusted strain. In such cases the factory 
seed, as well as our seed, was, and is regularly brought in from 
some other locality. It is, in other words, just as “new” and 
on the whole possibly not so good as our selected seed. It is 
not then surprising that our seed did as well or better. 

In general it may be said by way of summary that in the 
writers’ opinion the farm distribution test justified itself many 
times over by showing so clearly the importance of the adjust- 
ment of the strains to local conditions as a factor in the produc- 
tion of seed sweet corn. When this point is realized by the 
packer and the farmer and intelligent account is taken of it in 
the growing of seed it will, we believe, lead to entirely different 
methods than those now followed. It is clear that it will be 
advantageous to practice such methods of production and selec- 
tion as will tend to favor and increase local adjustment. 


Aare Toty abe sts: 

There were conducted at Farmington in 1909 some experi- 
ments to test certain particular points which had attracted atten- 
tion in the course of the breeding work, and in regard to which 
it was necessary to have further evidence in order to interpret 


EXPERIMENTS IN BREEDING SWEET CORN. 293 


the results of the breeding experiments. These tests were 
carried out on 1-6 acre plots on the intervale land of Mr. Heath’s 
farm, adjoining the ear-to-row plot. ‘Three experiments of this 
kind were tried, occupying altogether 14 acre of land. These 
experiments were as follows: 

A. The influence of the number of stalks to the hill upon the 
yield, quality and earliness of the corn. In the course of our 
study of the sweet corn growing industry of the State we have 
found a very general tendency towards thick planting. The 
vast majority of farmers make it a regular practice to leave 
from 4 to 7 or even 8 stalks standing in the hill. The reason 
for this lies in the desire for stover for feeding purposes. Most 
farmers who grow sweet corn are also dairymen on a larger or 
smaller scale. They wish to get as much fodder from the sweet 
corn as possible. Consequently they plan to have a relatively 
large number of stalks to the hill. One hears very frequently 
the argument that since the shortness of the season is liable to 
cause a complete failure of the crop so far as ears are concerned 
it is wise to take measures to insure as much fodder as possible, 
so that some return may be had for the outlay of money and 
labor. Now a very slight acquaintance with corn teaches one 
that beyond a certain limit every increase in the number of stalks 
per hill means a decrease in the yield of ears. It, therefore, 
becomes a problem to determine where this limit is. Ears of 
sweet corn mean actual money to the grower. If he deliberately 
plants in such a way as to sacrifice in some degree yield of ears 
for yield of fodder it is desirable to know just what that fodder 
so gained is really costing him. Many farmers seem to proceed 
on the absurd assumption that in corn fodder they are getting 
something for nothing. As a matter of fact they often grow 
sweet corn fodder in such a way that it is probably the most 
expensive food they give their cattle. 

Further, in 1908 the corn in our experimental plots was 
thinned to one stalk every 18 inches. This corn was earlier 
than anything we had seen in the State. The point at once arose 
as to whether part of this earliness might not be due to the 
amount of space allowed each plant, thus permitting it to make 
more rapid growth and hasten its maturity. 

In order to gain some data regarding these points, a plot of 
land 144 feet by 50 feet was planted in the following way: the 
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rows were run the short way of the piece; in each row there 
were about 33 hills each 18 inches apart as in all our planting, 
the rows being 3 feet apart; beginning at one side of the piece 
the first 8 rows were planted with 2 kernels to the hill, the next 8 
rows with 3 kernels to the hill, the next 8 rows with 4 kernels to 
the hill, the next 8 rows with 5 kernels to the hill, the next 8 rows 
with 6, and the last 8 rows with 7 kernels to the hill. The whole 
piece was evenly manured and fertilized, there being 150 lbs. 
of fertilizer put on the 1-6 acre. All the corn was cultivated in 
the same manner, and none of it was thinned. Every stalk that 
came was allowed to stand. The seed used was all from the 
same row (row No. 111) of the 1908 ear-to-row test.. That is 
it all came from one original grandmother ear (ear No. 157). 
In other words all the conditions except the number of stalks to 
the hill were so far as possible made the same. 

B. The effect of heavy fertilizing on earliness of maturity. 
The most successful sweet corn growers use relatively large 
amounts of commercial fertilizer in addition to heavy manuring. 
Where this is done it raises the question as to whether in many 
cases at least, the observed earliness of maturity which many of 
these more successful growers get is not primarily an environ- 
mental effect due to the abundance of plant food. It is conceiv- 
able that an abundance of fertilizer may accelerate the rate of 
erowth, thus getting the corn to maturity earlier. To get some 
reliable data on this point the following experiment was tried. 
A piece of land 144 feet by 50 feet (— approximately 1-6 acre) - 
was divided into two equal plots VIA and VIB. The soil was 
uniform over the whole plot. It was all given a heavy and even 
coat of manure. The rows were planted the short way of the 
piece, 3 feet apart and.the hills 18 inches apart. The rate of 
planting was the same all over the piece, 4 kernels being planted 
to the hill, and the corn thinned to allow 3 stalks to stand in each 
hill. ‘The same seed was used on both VI A and VIB. It all 
came from the same row of the 1908 ear-to-row test (row No: 
153) and from the same grandmother ear (ear No. 64).: The 
only difference between the plots was that when they were 
planted (May 20,-1909) 75 lbs..of fertilizer were put on VILA 
(being put in the hills, in the usual way), whereas no fertilizer 
whatever was put on VI B. 
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C. An experiment regarding selection for earliness of matu- 
rity. In the 1908 ear-to-row test the row which was by far the 
earliest in the plot was No. 131, and the row which was latest in 
maturing was No. 133. The differences between the two in this 
regard are indicated by the following notes: 


CHARACTER. Low 131 Row 133. 
TINGS ARSUIL Uli dgopbboes Code oMBmabOoe D onortrs July 9 July 15 
PIU Smpre LN kOUUapintes evsiswvs cere sins secu sitter eine July 20 July 27 
SHINES Cli\ieccc aco SRR eIRO EOC ao GREE rren cocci Erere August 3 August 12 
First ears ready to harvest for mature seed.. August 20 September 4 
Ready for general harvest of mature seed ears August 24 September 12 


The seed from both rows was fully matured when harvested. 
This is an important point to be kept in mind in relation to the 
discussion of the results below. 

In 1909 a piece of land 144 feet by 50 feet (= about 1-6 acre) 
was divided into two equal plots IV A and IV B. Both were 
treated in exactly the same way in preparation for planting and 
given an even coat of manure and the same amount of fertilizer 
(75 lbs. on each plot). The rows were as usual 3 feet apart and 
the hills 18 inches. The soil was of the same character over the 
whole piece. The corn was planted May 20, 1900, 4 kernels to 
the hill, and the corn was thinned to leave 3 stalks to the hill. 
Plot [IV A was planted with a random sample of the seed har- 
vested from the early row No. 131, and plot IV B with a random 
sample of the seed harvested from the late row No. 133. It is 
important to remember that the seed for IV A was not a selection 
from the earliest plants of row 131, and that for IV B was not 
a selection of the latest from row 133. In both cases the seed 
was a random sample. 

Resuirs From EXPERIMENT A. 

The corn in this experiment germinated well, and an even 
stand was obtained in each of the sub-plots. Of course every 
kernel planted did not come, but the average lag in number 
of stalks per hill behind number of kernels per hill was sub- 
stantially the same over the whole piece. As the corn grew 
the plot as a whole presented a striking appearance. On the 
side where there were 7 kernels to the hill the growth of leaves 
was rank and luxurious. At the other extreme the corn had 
a very thin appearance, though what there was of it was thrifty 
enough. 
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The results of this experiment are shown in Table 10. In 
this table “green” refers to the condition of the corn when har- 
vested for seed. Sweet corn thoroughly matured in the field 
contains between 50 and 60 per cent. of moisture as compared 
with its air dry condition. 


ARE KOs 


Results of re on Effect of Number of Stalks per Hill 
on the Yield. 


GooD SEED EARS NUBBINS 
feb) 
: 

3 # Q ; ES a 
= a wa n- a isi - 32 5 
ia Os) as) = qa w SAG 

== Hg 5 Ko) 35) 
o oo 5 ots aI 2 S SB 
a S28 258 a a 3 238 
aa) 2 a5 B zy 2m soe 
é aq Bae 3 ce Ba e54 
I aT SD Wm a Bs ot Sen 8 
5 DH aoHx 8 OI) om Fi 2 
MA Soa BOs i A SH og, 
rs So OEO —Q = bp =o) wes 
2 130.00 54.00 31.86 E50) 3.12 5.46 
3 155.50 64.60 38.12 11.75 4.88 7.02 
4 167.50 69.58 41.06 15.75 6.54 8.59 
5 119.25 49.54 29.24 16.75 6.96 12.30 
6 117.75 48.91 28.86 26.50 11.01 18.37 
7 85.00 BDEOL 20.84 29.00 12.05 26.57 


* Calculated from a shrinkage factor determined for this corn by weighing a definite 
amount of corn when harvested and again when thoroughly air dried. The value of 
this shrinkage factor for this sweet corn is 58.5 per cent. That is 100 lbs. of corn when 
harvested, will weigh 41.5 lbs. when air dry. 

** Calculated in this and the following tables on the basis of 61 Ibs. of air dried ears 
to the bushel. 


The most important of the facts brought out by this table are 
shown graphically in Figs. 232 and 233. 
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KERNELS PER HILL. 


Fig. 232. Diagram showing the relative rate of yield in bushels per 
acre of sweet corn according to the number of kernels planted to the 
hill, without subsequent thinning. 


2 3 4 6 6 16 


KERNELS PER HILL. 


Fig. 233. Diagram showing the percentage weight of corn on nubbins 
in the total yield, according to the number of kernels planted to the hill, 
without subsequent thinning. 
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From this table and the diagrams we note the following 
points : 

1. The highest yield of corn was obtained from the rows 
where 4 kernels were planted to the hill. Or, in other words, 
the largest amount of ear corn is obtained with an average 
stand of between 3 and 4 stalks to the hill. It is of interest to 
note that this is in agreement with certain results of this same 
kind of an experiment with field corn recently reported by 
Williams and Welton (Joc. cit.). 

2. With 3 kernels to the hill the rate of yield per acre is 
within 3 bushels of that with 4 kernels to the hill, and is nearly 
10 bushels higher than with 5 kernels to the hill. Now 5 ker- 
nels to the hill in our plot meant an average stand of only a 
little over 4 stalks to the hill; and 3 kernels to the hill an aver- 
age stand of about 2% stalks to the hill. The present figures 
do not support the contention so frequently made in Maine 
that 4-5 stalks to the hill represent the ideal condition. 


3), The rate of tyield of) ear icorm in’ this experimentawels 
actually higher when only 2 kernels were planted to the hill 
than when 5 or any higher number were planted. It must be 
remembered further that this was with seed of high germinat- 
ing capacity and on the very best of corn land. If any land in 
the State can stand a high number of stalks to the hill it is that 
on which this experiment was carried out. : 


4. In this experiment there was practically no difference 
in yield between the rows planted with 5 and those with ~ 
6 kernels to the hill. 


5. he rows planted with 7 kernels to the hill yielding at 
the rate of approximately 11 bushels to the acre less than those 
planted with 2 kernels to the hill. 


6. The proportion of the total yield borne upon nubbins 
unfit for use for any purpose but feeding increases as the num- 
ber of stalks to the hill increases, In the rows planted with 7 
kernels to the hill more than 1-3 of the total yield was on nub- 
bins. This matter of the quality of the ears produced is a very 
important one practically, especially if one is raising seed corn. 

The general result of this experiment is quite clear and bears 
out the impression which the writers have gained from three 
years general study of the sweet corn growing industry in the 


EXPERIMENTS IN BREEDING SWEET CORN. 299 


State. It is that even on the best of sweet corn land, heavily 
manured and fertilized, one can have a final average stand of 
more than 3 to 3% stalks to the hill only at a heavy sacrifice 
in respect to yield of ear corn, when the hills are as close to- 
gether as in this experiment. Of course it is impossible to 
make any general recommendation as to what is the best stand 
to have in any particular case. It depends on the character of 
the soil, the closeness of the hills together, the amount of fer- 
tilizer and manure used and still other factors. The important 
consideration is that he deludes himself who supposes that by 
planting 6 to 8 kernels to the hill, and thinning to 5 or 6 stalks 
(as many do) he is getting something for nothing in the fodder. 
He pays dearly for that fodder in the reduced yield and poor 
quality of his ear corn. We have yet to see any place in Maine 
where, under the usual conditions of planting and cultivation, 
the best results with sweet corn are to be obtained with an aver- 
age stand of 4 or more stalks to the hill. There can be do 
doubt that many dollars are deliberately thrown away every 
year by the farmers of Maine by planting their sweet corn too 
thick. "The farmer who wants fodder corn for his silo will do 
vastly better to plant a good strain of ensilage corn, than to try 
to get a good money return at the corn factory and fill his silo 
at the same time and off the same land. No American dairy 
farmer would think of using his cows both as milk producers 
and draft animals at the same time, yet many of them are trying 
to do what is essentially the very same kind of a thing with 
their sweet corn. 

One of the chief objects of this experiment was to test the 
effect of the number of stalks per hill upon the earliness of the 
corn. As stated above (cf. p. 293) it was thought possible that 
the reason we obtained such marked improvement in earliness 
in 1908 was because each plant was allowed more space than 
is customary. The results of the present experiment make that 
conclusion unlikely. Notes regarding the earliness and other 
characters of these plots were taken every few weeks during 
the entire growing season. At no time was there any marked 
difference in the earliness of any of these plots. The plot with 
7 kernels per hill and the one with 2 kernels per hill were ready 
for harvesting at practically the same time. 
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RESULTS OF EXPERIMENT B. 

In this experiment, as was to be expected, the two plots VI A 
and VI B showed very marked differences throughout the sea- 
son. ‘The corn germinated well and evenly. A full stand was 
obtained on both plots. The corn in plot VI A grew faster and 
made more even and ranker growth than that in VI B. On 
June 19, 1909, the corn in the fertilized plot was about one-third 
larger than that in the plot without fertilizer. On July 12, the 
corn on the fertilized plot showed much ranker growth than 
that on the unfertilized plot. ‘There was, however, very little 
difference in respect to earliness. About the same number of 
plants showed tassels in the one plot as in the other. During 
the latter part of the season the corn in the unfertilized plot 
erew better relatively than it did during the first half of the 
season. This was undoubtedly due to the manure which the 
plants were able to use about this time. When the corn was 
ready for harvest the plants in the unfertilized plot were about 
one foot shorter on the average than the rest of the field. 
There was practically no difference in the time of maturity. 
Both plots were ready for the factory and for seed at the same 
time. From this experiment it would seem that the amount of 
fertilizer has very little effect upon the time of maturity of this 
corn at least when grown under conditions to which it is locally 
well adjusted. 

With regard to the yield, however, the case is different. 
Table II gives a summary of these two plots with respect to 
yield. 

TABLE II. 
Results of Experiment on the Effect of Commercial Fertilizer 
on the Yield. 


GOOD SEED EARS. NUBBINS. Percent. 
of total 
| weight 
Plot No. Weight | Calculated Weight |Calculated| of corn 
of green | weight of | Bushels of green | weight of borne 
ears in |dry earsin| per acre. corn in dry in upon 
pounds. pounds. pounds. pounds. nubbins. 
VIA 565.75 235.01 46.23 98.00 40.71 14.25 
(Fertilizer) 
VIB 308.50 128.15 25.21 121.00 50.26 28.17 
(No Fertilizer) 
Difference 257.25 +106.86 -+21.02 —23.00 —8.55 —13.92 
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The following points may be briefly noted: 


1. When commercial fertilizer was applied at the rate of 
goo pounds per acre in addition to a good coating of manure 
the yield was increased 21 bushels per acre over the yield of the 
plot to which manure alone was applied. At the current price 
of $4.00 per bushel for sweet corn seed the return from the 
application of less than one-half ton of fertilizer would have 
been about $84.00. 

2. When no fertilizer was used, corn grown on nubbins too 
poor for seed was about 14 per cent. more than in the fertilized 
plot. Further the quality of the seed ears from the unfertilized 
plot was inferior to that of the ears from the fertilized plot. 


RESULTS OF EXPERIMENT C. 


The corn in each of these plots germinated well and gave an 
excellent, even stand. The following brief extract from our 
notes on these plots will make clear their general course of 
development. On June 19, 1909, there was a good even stand 
with no hills missing. There was no observable difference 
between the plots in any respect. On July 12, 1909, there was 
no apparent difference as to earliness. Many plants in both 
plots were in tassel. There was, however, a difference in the 
general appearance of the corn. Plot IV A had a lighter color, 
narrower leaves and the growth was not so rank as in IV B. 
On August 28, 1909, plot IV B still showed a ranker growth 
and the ears appeared longer than those in plot IV A. The 
latter plot averaged to have more ears to the hill and the ears 
were of good shape, but rather short. In these particulars the 
plots resembled their parent rows (No. 131 and No. 133) of the 
previous season. At this time there was a very slight difference 
in earliness in favor of plot IV A. This difference was very 
small. It was not nearly so striking as it had been 
the year before between rows 131 and 133. ‘This may be 
accounted for partly by the intermingling of the pollen from 
these two rows in 1908. But it does not seem probable that this 
had very much to do with it because the two plots showed such 
characteristic differences in other respects as in the manner of 
growth, width of leaves, etc. It is a very interesting fact that 
the selection of a random sample of seed from the earliest and 
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latest rows of the 1908 plot should produce only such a slight 
effect on the earliness in the next year’s crop. 

Many of our results seem to indicate that earliness, in a large 
part at least, is a physiological rather than an hereditary phe- 
nomenon. There seems to be no doubt but that corn once 
adapted to its local environment can be improved in regard to 
earliness by a rigid selection of the earliest plants for one or 
two years. After that it seems doubtful if any farther improve- 
ment can be made by selection for earliness,. unless the corn 
becomes better adapted to local conditions. This matter will be 
tested farther and discussed more fully in a later publication. 

Table 12 gives a summary of these two plots with respect to 
yield. It is very remarkable that these two plots should yield 
exactly the same amount of seed corn. Plot IV B had a slightly 
larger per cent. of its corn on nubbins but the difference is insig- 
nificant. 


TABLE I2. 


Yield of Plots Planted with Seed from an Early and a Late 


Row. 
GooD SEED EARS. NUBBINS. 
Percent. 
of total 
PiLor No. Weight of |Calculated Calculated | weight 
green weight of| Bushels Weight weight of corn 
ears in dry ears per green in dry in borne on 
pounds. in acre. pounds. pounds. nubbins. 
pounds. 
IV A (Early).... 386.50 160.55 31.58 75.50 31.36 16.34 
IV B. (Late) .... 386.50 160.55 31.58 87.00 36.14 18.37 
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SUMMARY AND DISCUSSION OF RESULTS. 


This report deals with a portion of the results of experiments 
in breeding sweet corn extending over a period of three years. 
The more important of these results and the conclusions drawn 
from them may be summarily stated as follows: 

I. Two types of corn were dealt with in the experiments. 
The history and characteristics of each of these are given. 
They are both white in color, and differ chiefly in regard to 
earliness of maturity and’ fineness and depth of kernel. The 
corn which is here designated as Type I is the superior variety 
in regard to these characters. It approaches closer to the ideal 
type of the corn packer than any corn grown in the State. 

2. Both of these types have been subjected to selection in 
these experiments. ‘The primary objects of the selection were 
to improve the corn in respect to (a) earliness of maturity, (b) 
yield, both of ears and stover, and (c) the general conformation 
of the ear, especially with reference to shape and to the covering 
of the tip with kernels. Earliness was regarded as the most 
important point. 


3. The selection practiced was twofold. In the first place 
desirable plants were selected in the field and then the ears har- 
vested from these plants were subjected to a further selection 
_ for size, conformation, etc. 


4. A marked gain in earliness was observed after the first 
year’s selection of the Type I corn. ‘This gain was maintained 
in the subsequent year in the same locality where the corn had 
been grown in previous years. ‘There is no evidence that there 
was any further gain in earliness following a second year’s 
selection. This conclusion is still further borne out by the 
experience of 1910 involving a third year’s selection. A three 
acre plot of Type I corn from seed selected for earliness is 
giowing this year at Farmington and is, by a considerable 
amount, earlier than any other sweet corn in the region. Yet, 
making due allowance for differences in the seasons, it does not 
appear to be relatively earlier than was the selected corn in the 
ear-to-row tests in 1909 and 1908. In other words all the gain 
which has been made in earliness was accomplished in the first 
year’s selection. No further increase has followed the further 
selection practised in the two subsequent years. 
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5. The Type II corn selected in 1907 was grown in a new 
locality (for it) in 1908. Under these circumstances no general 
gain in earliness was found, though there were individual rows 
which were distinctly early for that. type of corn. The “new- 
place” effect appeared quite to outweigh the effect of selection 
so far as the general Type II crop in 1908 was concerned. 


6. There was in general a marked improvement in respect 
to conformation of ear (including shape, fineness of kernel and 
quality of tip and butt) following the first year’s selection. 
This gain has been maintained where the corn has been grown 
in localities to which it is well adjusted. A study of the sweet 
corn in the field in 1910 confirms this conclusion by another 
years work. 


a 


7. ‘Two years’ ear-to-row tests furnish no evidence that there 
is any close association or correlation between the size or con- 
formation of the seed ear and the yeld of corn obtained from 
it upon planting. ‘The large, well tipped, and beautifully shaped 
ear is as likely as not to prove a poor yielder when planted. 
This result means that the external, visible characters of the 
ear are a very unreliable indication of its probable worth for 
seed purposes. This is the same result to which all recent 
experimental studies of breeding appear to lead. 

8. The present experiments point clearly to the conclusion 
that mm any attempt to improve corn by selection the fundamental - 
datum must be the performance of the row planted on the ear- 
to-row system (i. e., the performance of the progeny of an ear) - 
rather than the individual ear or plant. In other words, the 
selection of the best imdividwal cannot alone be depended upon 
for improvement. A poor genotype may often yield a good 
individual. The function of selection must be to discover and 
separate the desirable genotypes from the poor ones. 


In making this statement it is not intended to advocate the 
isolation (whether by extreme pedigree selection or by hand 
pollination) of a single pure line or homozygote strain as the 
thing to be aimed at in practical corn breeding. Shull and East 
(cf. infra), who have isolated pure lines of maize, have both 
found that such corn yields very poorly and is altogether unde- 
sirable from the practical standpoint, lacking particularly in 
vigor. Apparently vigor and yielding quality in maize depend 
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to a large degree upon the maintenance of “broad breeding,” 
i.e., of a heterozygous condition in the strain. From the prac- 
tical standpoint it seems to us that the aim of corn breeding 
should be to get rid of poor genotypes and leave the good. 
There will under all ordinary conditions be enough of these 
latter to insure the heterozygote condition in the strain, par- 
ticularly if, on the one hand, the all selected corn is planted on 
the ear-to-row system in a single plot and no detasseling is prac- 
ticed, and, on the other hand, a deliberate attempt is not made 
in the selection to reduce to the lowest number possible the 
female lines involved in the pedigrees, as by taking the seed 
ears for a subsequent year’s ear-to-row plot all from the same 
row of a plot planted on the same system, and keeping up this 
practice through several years. We are very much inclined to 
believe that in actual practice substantially as good results may 
be obtained by a general ear-to-row selection method, relaxed 
in intensity after a few years, as by the use of the more elabo- 
rate and costly “pure line method of corn breeding” of Shull. 
The latter method is probably right in principle, but the former 
method, in a much cruder and less precise way, really makes 
use of the same principle. Continued ear-to-row breeding 
(without too close pedigree selection) is continually testing out 
different heterozygote types and rejecting the undesirable ones. 
Presently a point will be reached where the great majority, if 
not all of the more strikingly undesirable genotypes (which 
when crossed produce the undesirable heterozygotes) will have 
been automatically eliminated. We shall then have reached by 
a much slower route the same goal which Shull attains quickly 
and directly by his “pure-line”’ method. 


The rejection of undesirable genotypes can be most readily 
accomplished practically through the ear-to-row system of plant- 
ing. Naturally one will never expect to get such rapid results 
following selection with an open fertilized plant like corn as 
with a self fertilized plant like the bean. One can not so quickly 
get rid of the influence of all poor genotypes. 


9. Without wishing in any way to be dogmatic in the matter 
it appears to the writers that the results obtained in these selec- 
tion experiments with corn indicate that inheritance in this form 
is fundamentally in accord with the “pure line’ or genotype 
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idea of Johannsen with, of course, the limitations implied by 
the fact that it 1s an open fertilized plant. In so far these gen- 
eral results agree with the analytical studies of Shull and of 
East* having particularly to do with this point. We find the 
results of this experimental investigation to be very difficult (if 
not altogether incapable) of rational interpretation in accord- 
ance with the biological implications of the “law of ancestral 
inheritance.” 

10. The experiments, so far as they go, give no evidence that 
there is a cumulative effect of the selection of small fluctuating 
variations in sweet corn, though, of course, it is recognized that 
too short a period of time is covered to give any definite evidence 
on this point. It is believed (as already indicated in 8 and g) 
that the observed favorable results which have followed selec- 
tion in this work are to be explained as the result of the separa- 
tion of a number of already existing genotypic lines possessing 
desirable qualities from the still more heterogeneous strains with 
which the work was begun. This is obviously, however, in the 
present case merely a matter of interpretation. It does not in 
any way influence the practical conclusion to be drawn from the 
empirical results, namely that 1f improvement does follow (as 
is the case) it 1s wise to practice selection. 

11. A wide distribution of selected sweet corn seed over the 
State in 1908 demonstrated the importance of the factor of local 
adjustment (Cook) in the improvement of this crop by breeding. 
The good effect of selection may be quite obliterated as a result 
of planting the seed in a new locality. The emphasis which 
such results place upon the importance of (a) selecting for local 
adjustment, and (b) growing the seed in the locality in which 
it is to be used is obvious. During the summer of 1910, while 
this bulletin was passing through the press, a field trip was 
made by the writers covering a considerable part of the corn 
growing region of the State. The observations made in the 
present year confirm completely those made in connection with 


* Shull, G. H—The Composition of a Field of Maize. Rept. Ameri- 
can Breeders Assoc. Vol. IV., pp. 206-301, 1908. See also a further 
paper by the same author having the title “A Pure Line Method in Corn 
Breeding: Loc. cit. Vol. V., pp. 51-59, 1909. 

East, EK. M. The Distinction between Development and Heredity in 
Inbreeding. Amer. Nat., Vol. XLIII., No. 507, pp. 173-181, 1909. 
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the farm distribution test last year, in respect to this matter of 
local adjustment. In several localities where last year the Type 
I corn from the Station was nearly a complete failure, and much 
inferior to the facory seed, it is this year doing very well. The 
apparent loss of earliness and fine quality (due to “new place 
effect”) is clearly seen not to have been a real loss at all, but 
merely an expression of lack of local adjustment. Thus it 
results that while in 1908 it was not possible to find anywhere 
in the State corn as early as the Type I at Farmington, such is 
not the case in 1910. Other plots of the Station Type I corn 
in other parts of the State where selection of a kind which 
amounted to selection for local adjustment was practiced last 
year, are this year nearly or quite as early as that at Farming- 
ton. Altogether our results clearly indicate that the local ad- 
justment factor cannot be neglected in corn breeding work, 
whether one is concerned with practical results or scientific 
analysis. 

12. Experimental plots designed to test the effect of com- 
mercial fertilizer, in addition to manure, upon yield and earliness 
showed an increased yield of 21 bushels of dry seed per acre 
in favor of the fertilized plot. On the fertilized plot there was 
less corn on nubbins and the remaining ears were of better - 
quality. There was no effect on the earliness of maturity. 
Both plots were ready for harvest at the same time. 

13. Random samples of seed from the earliest and from the 
latest rows in 1908 were planted in 1-6 acre plots in 1909. Both 
plots matured very early and at practically the same time. 
There was a very slight difference in favor of the seed from the 
earliest row. This difference was nothing approaching in 
amount what it might reasonably be expected to be if the 
piimary factor concerned in earliness of maturity in this plant 
were definitely inherited. 

14. No attempt is made at present to discuss the biological 
basis of the improvement in earliness observed to follow selec- 
tion for that character in these experiments. We are inclined 
to the belief that much, if not all, of this improvement is in 
reality a physiological rather than a genetic or hereditary 
phenomenon. The whole subject of breeding for earliness is 
one which needs more critical discussion and experimentation 
than has hitherto been given it. 
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On the basis of the experiments and observations reported in 
this bulletin, some practical suggestions regarding the growing 
of sweet corn in Maine have been prepared. In these sugges- 
tions there is outlined a simple plan of corn breeding which can 
readily be put into operation by any farmer or packer in the 
State. 

The observations made by the writers during the four sum- 
mers in which they have been in the field studying the sweet 
corn industry in the State have led to the conviction that there 
is both a great need and a great opportunity for seed improve- 
ment with this crop. The best interests of the farmer and the 
packer are in no conflict over this matter. The two great prac- 
tical lessons which have grown clearer and more certain as the 
work has progressed are that to get the best results (from both 
packer’s and farmer’s standpoint) it is necessary first that defi- 
nite seed selection be practiced to improve earliness, yield and 
quality of ear, and second that, notwithstanding a more or less 
widespread impression to the contrary, locally grown and bred 
seed gives the best results, provided, of course, that it is well 
grown and well bred. The best sweet corn in Maine today is 
grown from locally produced seed. 
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PRACTICAL SUGGESTIONS REGARDING THE GROW- 
ING OF SWEET CORN FOR PACKING AND FOR 
SEED. 


The following pages contain some practical points regarding 
the raising of sweet corn in Maine which have grown out of 
three years work in (a) the experimental breeding of this crop, 
and (b) the observation of current farm practice and its results 
covering practically the whole of the sweet corn producing 
regions of the State. A complete report of this work, which 
forms the basis of these suggestions and which should be 
read im connection with them, is given in the foregoing sections 
of this bulletin. The evidence in support of the suggestions 
here made is to be found in that portion of the bulletin. It must 
of course be understood that these suggestions, like any others 
regarding practical farming, must be applied with common 
sense and due regard to local conditions as to soil, etc. ‘The 
suggestions are grouped under three heads as follows: A. 
Growing Sweet Corn for the Factory. B. Growing Sweet 
Cormaog seed. » ©. > Uhe Care and Curine of Seed. 


A. GROWING SWEET CoRN FoR THE FACTORY. 


1. Plant early. ‘The growing season in Maine is short under 
the most favorable circumstances. Under present conditions 
the farmer must take chances at one end of the season or the 
other. ‘Too often he plants in such a way as to take them at both 
ends. General observation shows beyond any question that the 
farmers who are most successful with sweet corn (i. e., who 
make the most money at the factory year in and year out) are 
those who plant relatively early. That is, they elect to take 
their chance at the beginning rather than the end of the growing 
season. At the worst they may have to plant a part of the piece 
over again. Whereas if the loss is by frost in the fall it is total 
and irreparable. Observation indicates that it should be a rule 
to plant as soon after May 15 as the soil is in condition. 
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2. Use plenty of manure and igh grade commercial fer- 
tiizer. ‘Too many farmers try to grow sweet corn without any 
or with too little commercial fertilizer. ‘This is a suicidal policy 
under Maine conditions. 800 to 1000 pounds of fertilizer to 
the acre is not too much for most land on which sweet corn is 
grown in the State. 

3. Keep the corn clean from weeds and well cultivated. 
The corn should be cultivated at least once a week until it is 
too tall to allow the horse to get through without breaking the 
leaves. It should be hoed by hand at least twice, and preferably 
three times. All cultivation must be shallow or the roots -will 
be injured. 

4. Do not plant too thick. Here is where a mistaken policy 
is most often followed. Experience shows clearly that when 
sweet corn is planted in rows three feet apart and with the hills 
18 inches apart in the row, it is very unprofitable both as con- 
cerns the amount and quality of the ears, to allow more than 3, 
or at the very outside, 4 stalks to stand in the hill. 3 stalks to 
the hill is better than 4. 

5. Use seed well adjusted to the locality in which tt is to be 
grown. Extensive experiments and observation shows most 
clearly that the best results cannot be expected from seed pro- 
duced in another locality and in a different environment from 
that in which it is to be planted. It is to the common interest 
of both the farmers and the packers to use not merely Maine 
grown but locally grown sweet corn seed. This seed should be 
selected for local adjustment (see below). The farmer, in his 
own interest, should avoid new kinds of seed which he has not 
found to give satisfactory results on his own or his neighbor’s 
farm. 


B. GROWING SWEET CORN FOR SEED. 


1. Use home grown seed. Experiment and observation indi- 
cate that it is to the best interest of the packer and the farmer 
that an arrangement be made whereby in connection with prac- 
tically every factory enough seed shall be locally produced each 
year to supply the growers contributing to that factory. This 
will necessitate that, according to the size of the factory, from 
2 to say 6 farmers shall, under the supervision of the packer 
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concerned, make a business of growing seed corn. ‘The utmost 
care should be given to the selection of seed, looking towards 
the improvement of the strain. Suggestions regarding such se- 
lection follow. There is little doubt that it would be extremely 
advantageous from all points of view to have only one variety 
or strain of sweet corn grown in a locality. The gain in uni- 
formity of product which would follow would be of great value 
to the packer. If not desired, however, there is no reason why 
the production of improved, selected seed should be confined to 
a single variety. The important thing is that, whatever the 
variety or varieties to be grown, the seed shall be locally 
produced. 

2. Plan for breeding improved seed sweet corn. ‘The follow- 
ing detailed plan is drawn up for the guidance of farmers and 
packers who desire to undertake the production of seed corn. 
It will, of course, be understood that business reasons make it 
imperative that the control of the sweet corn seed, if not the 
actual growing of it, be in the hands of the packers. 

A. first years work. Field selections. In the first year’s 
work towards an improved strain of seed only the field selections 
of plants from which ears are later to be used for planting can 
be made. These selections should be made of the growing 
plants in the field. The fields from which seed is to be taken 
should be gone over at least two and preferably three times in 
making the selections. The first time may best be about the 
time the corn is ready for the factory or a little before. In 
choosing plants to be saved for seed look out for the following 
points in the order named. In going over the field one should 
provide himself with some strips of cheap bright colored cloth, 
about 2 feet long and 2 to 3 inches wide. When a stalk is 
selected to be saved for seed one of these cloths should be tied 
around it just below the tassel. This marks the plant so that 
it will be saved when the rest of the crop is cut. 

1. Harliness. Whatever other good points a stalk may have 
do not save it for seed unless it is conspicuously earlier (i. e., 
more advanced in its growth) than the others around it This 
is most important. 

2. Size and vigor of plant. ‘Take only stocky plants with 
broad leaves, bearing good sized, and so far as can be judged at 
this stage, well shaped ears. 
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3. Adjustment of plant. ‘Take only stalks which show the 
characters which are typical for the variety you are working 
with. Avoid freaks. 


The field in which the selections are made must obviously be 
cut by hand, so that the marked plants may be left standing to 
mature their ears. As to the number of plants to be selected 
one must be governed by the extent of the proposed seed breed- 
ing operations. The only point to be observed here is to save 
about twice as many plants in the field as you expect to want 
ears for planting the breeding plot the next year. ‘This is to 
allow for the subsequent ear selection in the winter. 


When the selected plants are well matured (stalks and husks 
dead and drying) they should be harvested, and the ears should 
‘be husked and cared for in the manner described in the next 
section. 


After the ears from these plants are well dried on the racks 
(say in December or January) the best of them should be picked 
out for shelling and planting. In selecting the ears for planting 
pay attention to the following points. 


1. Fineness of grain and maturity. ‘Take only ears having 
small, well packed grains in straight rows, and with the grains 
set firmly on the cob. Select no ears with fewer than 14 rows 
(better 16). 

2. Size and shape of ear. Aim to select ears which are of 
medium size, nearly cylindrical in shape, and with butt and tip . 
fairly well covered with grain. Do not reject an otherwise good 
ear because the tip is slightly defective. 


3. Germination. ‘Test the germination of each ear by taking 
25 kernels from the middle of the ear and either placing them 
between two layers of wet blotting paper in a plate, or by plac- 
ing them in a small box of wet sand. Keep the germination 
dishes or boxes in a warm room, and well moistened all the time. 
Reject all ears from which more than 2 kernels out of the 25 fail 
to germinate within ro days. Our experience indicates that the 
germination of corn largely depends upon the way it is cured 
after harvesting (see below). 

Having selected the ears for planting shell them, keeping the 
grain from each ear by itself in a paper bag. In shelling reject 
the kernels at the butt and tip, say for about 34 inch back from 
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each end. At this stage, each ear finally selected for planting 
should be given a number. This number may be written on a 
slip of paper and put in the bag with the shelled seed. 


B. Second Years Work. Breeding and Propagation Plots. 
The corn should be planted each year in two plots, one the breed- 
ing plot and the other the propagation plot. In planting the 
corn for seed use the best corn land you have, and manure and 
fertilize it well. Plant the rows 3 feet apart and the hills 18 
inches apart in the row. Plant 4 kernels to the hill and thin to 
leave the two best stalks standing in the hill. Give the plots the 
best cultivation you can. 


1. Breeding plot. In this should be planted the selected ears. 
The planting here should be on the ear-to-row system ‘That is, 
each selected ear should be planted in one row by itself. The 
row should be given the number borne by the ear which is 
planted init. Careful observation should be made of the growth 
of each row throughout the season. Each row should be har- 
vested separately at the end of the season, its yield determined, 
and the ears from it kept separate from the ears from all other 
rows. 


The seed from the best rows, those showing greatest earliness 
and highest yield of good quality corn and stover, should be used 
to plant the propagation plot of the third year. In saving this 
seed reject all nubbins and poor ears. 


The seed from the second best rows (i.e., those not selected 
for the propagation plot) may be distributed by the packer. 
This will be good seed, better adjusted than the ordinary factory 
seed to local conditions, but will not be the best. 

2. Propagation plot. In the propagation plot of this year 
plant the good ears from the previous years selection which were 
not used in the breeding plot. They represent plants selected 
for earliness and local adjustment, and should be only second 
to the best, which were used in the breeding plot. It is desirable 
though not absolutely necessary in the propagation plot to detas- 
sel every alternate row. Detasseling is done by pulling out and 
throwing away the tassel (spindle) as soon as it appears, and 
before the male flowers which it bears have time to open and 
discharge their pollen. The ears from the detasseled rows are 
to be regarded as the best seed, and those from the rows where 
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the tassels were not removed as second best. ‘The two classes 
should be harvested and cured separately. Seed from the detas- 
seled rows will probably be found to yield better than that from 
the others. 

3. Individual plant selection. Just as in the previous year the 
best individual plants from both the breeding and propagation 
plots should be marked with cloths and saved separately to fur- 
nish seed for the following year’s ear-to-row breeding plot. lf 
one desires-he may breed a pedigree strain, by keeping the ears 
from the selected individual plants of a particular row separate 
by themselves. In this way the plants in such a strain will all 
be descendants of the same original mother ear. 

C. Third and succeeding year’s work. 1. Breeding plot. 
Plant on the ear-to-row system the individual ears selected 
in the previous year. 

2. Propagation plot. Plant with seed from the best rows 
obtained in the breeding plot (ear-to-row) of the preceding year. 
In the propagation plot detassel every alternate row and dis- 
tribute to the farmers the seed from the detasseled rows as best 
seed, and that from the rows not detasseled as second best seed 
(possibly at a slightly lower price). 

' 3. Individual plant selections. Make these each year to fur- 
nish seed for the following year’s breeding plot. 

In suggesting this plan for improving the sweet corn seed used 
in the State the Station does not, of course, desire to force it on 
anybody. It must depend upon the foresightedness and progres- 
siveness of the packer and farmer to decide whether it (or 
some similar plan having the same object in view) shall be 
adopted. It can only be said that no prediction can be more 
safely made than that the packer, and the farmers who grow 
corn for him, who will consistently follow the plan for a period 
of five years will be abundantly satisfied with the results in terms 
of dollars and cents at the end of the period. The advice of the 
Station Staff as to details in regard to breeding corn is, of 
course, always available to any packer or grower who desires to 
undertake such work. 
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C. THE CarE AND CURING OF SEED. 

General experience indicates that the quality of a corn crop 
depends to a great extent on the way in which the seed from 
which it was raised was cured and cared for before planting. 
The following points are believed to be essential to the best 
results, and may be of help to the farmers of Maine. 

1. Harvesting. Corn intended for seed must be fairly well 
matured, yet must not be chilled or frozen. The stage at which 
it may safely be harvested for seed is therefore an important 
point to know. In regard to this it may be said that corn may 
be harvested for seed as soon as the husks dry. However, the 
longer it can be safely left in the field after this the better it is. 
So far as germination alone is concerned the care after harvest- 
ing is relatively more important than the actual stage at harvest- 
ing, provided the kernels have begun to harden and glaze. 

2. Drying or curing. As soon as possible after harvesting 
seed corn should be husked and the ears put in a warm dry room 
(temperature not lower than 50 degrees at any time) in which 
there is some circulation of air. To get the best results they 
should never be put in a cold shed or barn chamber, as is too 
often done. Seed corn is probably more often injured soon after 
harvesting by (a) chilling and (b) becoming alternately mois- 
tened and dried, than by any other causes. After drying is 
begun the corn should not be allowed to become moist, or even to 
stay in a moist atmosphere until it is planted. To get the best 
results it will be necessary to use some artificial heat (from a 
stove or furnace) in drying the corn. Any one engaged in the 
business of raising seed corn should have a special drying room. 

3. Storage during and after curing. ‘To get the best results 
with seed corn it is necessary that during the curing process and 
until the corn is shelled no ear should be in contact with anything 
but the surrounding air. In this way the air circulates around 
each kernel. “The corn then does not mould and cures quickly 
and evenly. This condition can best be realized by the use of 
storage racks. The rack devised and used by the Station has 
the form shown in the following illustration. It has been found 
very satisfactory. 
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Fig. 234. Photograph of rack for drying seed sweet corn. 


This rack is 12 feet long, 6 feet high and 2 feet wide. The 
uprights are of 2 inch x 3 inch stuff and side pieces 2 inches x 
I inch. The shelves are 8 inches apart. Over each shelf is 
stretched 2 foot wire poultry fencing of 2 inch mesh. The ears 
are laid on these shelves in such a way that no two ears touch 
each other. In this way only a few kernels of each ear rest 
upon the wires and the air can circulate freely through the whole 
rack. 

The racks used by the Station and here illustrated are built 
with 9 shelves. They may, of course, be built with more or 
fewer than this number to suit particular conditions. It is not 
advisable, however, to make such racks much taller than those 
here described, because of inconvenience in reaching the corn 
on the shelves. 

These racks may be readily converted into mouse and rat 
proof closets by covering them on sides, ends, top and bottom 
with wire fly screening. If this is done the screening on one 
side should be put on in the form of hinged doors. 


BULLETIN No. 184 


DIGESTION EXPERIMENTS WITH POULTRY. 


J. M. BartTLett. 


The digestibility of American feeding stuffs has been quite 
extensively studied in this country with ruminants, horses and 
hogs but as yet only a few experiments have been made with 
poultry. It is obvious that such studies are desirable on account 
of their practical importance and the growing demand for infor- 
mation in regard to the care and management of fowls which 
has come with the great increase in the poultry industry in 
recent years. 

A few years ago the great bulk of the eggs and poultry which 
supplied our markets was produced by farmers, who let their 
hens run at large-for the greater part of the year, picking up 
their living in the fields and pastures, supplimented perhaps by 
a feed of corn at night. But today when great plants are estab- 
lished, carrying thousands of birds, only the most careful and 
scientific methods of handling and feeding will make the busi- 
ness profitable. Several of the Experiment Stations have con- 
sidered questions of poultry nutrition and much valuable infor- 
mation has been gained through feeding experiments for 
growth, egg production, etc., but the absence of definite stand- 
ards and coefficients of digestibility of different fcods for this 
class of animal has been a serious drawback to the best work. 
The abundant data available for other classes of farm animals 
might possibly be used to good advantage with poultry but the 
structure of the alimentary canal of birds is quite different from 
that of herbiverous animals, consequently the digestive capacity 
may be different. 
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The fact that the digested and undigested portions of the 
food are excreted together makes a serious obstacle in per- 
forming experiments with birds and greatly increases the 
amount of analytical work to be done. ‘This probably in part 
accounts for the small amount of work that has been under- 
taken in this line. Another difficulty encountered is that fowls 
are less adaptable to general conditions of digestion experi- 
ments than other farm animals, owing to their activity and lia- 
bility to depression of the normal metabolic processes that 
might result from being confined in cages without exercise. 
With all these obstacles in the way it is not surprising that but 
little digestion work with poultry has been undertaken. The 
only Experiment Station which has thus far published any re- 
sults of this nature is the Oklahoma Station, Bulletin 46 by 
Fields and Ford. Four years later, in 1904, Bulletin No. 56, 
Bureau of Animal Industry, United States Department of Agri- 
culture, by Dr. E. W. Brown, appeared giving the results of 
some experiments and a very complete review of the literature 
on the subject. According to Doctor Brown’s review foreign 
investigators have given much more attention to this class of 
work than Americans. ‘Two of these investigators, Lehmann 
and Paraschtschuk, employed an ingenious method of collect- 
ing the urine and feces separately by means of an artificial anus 
established in the body walls. This was brought about by 
means of an operation, cutting the intestine at a point just back 
of where the urine emptied into it, and bringing the end out to 
the body walls. The feces and urin were then collected sep- 
arately in rubber bags. ‘This method was considered in our 
work, and Dr. Raymond Pearl of the Biological Department oi 
this Station operated on birds for the purpose. After a few 
trials a capon, No. 908, was very successfully operated on and 
made a good recovery but soon after being put on the experi- 
mental ration, which was at that time 7 parts corn meal to one 
part of beef scrap, his bowels became inactive and the feces 
had to be washed out at each collection. An experiment of 
several days duration was obtained, however, and is given in 
the tables, the feces number being 4470. The results compare 
quite favorably with the others obtained by the chemical sep- 
aratory method, but the bird could not have been considered in 
normal condition. After a time the walls of the intestine be- — 
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came weakened and rupture followed. As it did not seem pos- 
sible that a bird under such abnormal physiological conditions 
could normally digest its food, further work by this method was 
abandoned and a method for collecting the feces under natural 
conditions taken up. 

It was fully realized that a chance of considerable error might 
be introduced in any method that involved a chemical separa- 
tion of the feces from the urine, but it was not thought prac- 
ticable to prepare the number of birds by operation for arti- 
ficial anus necessary to make all the experiments that were 
desirable even if it could be considered a more accurate pro- 
cedure. 

In the pages which follow an account of the experiments as 
carried out are given in detail. The composition of the foods 
and feces are given in Table No. 1. The weight of food and 
feces together with other data is shown in Table 2. The coeffi- 
cients found for each feed and bird are given in Table 3. The 
average coefficients for each feed and mixture are given in 
Table 4. Table 5 contains the average coefficients of all feed- 
ing experiments available to the writer at the present time. 

‘For the success of the experiments much credit is due to Mr. 
A. C. Whittier and Mr. J. F. Merrill, assistant chemists at the 
Station when the experiments were going on, who took the 
greater part of the care of the birds and performed all the an- 
alyses except most of the uric acid determinations which were 
made by the writer. 


METHOD oF CONDUCTING THE EXPERIMENTS. 


The first experiments undertaken were with vear-old hens 
and were conducted principally to gain information as to the 
best methods to follow in the succeeding experiments. The 
work with the female birds was not very satisfactory. They 
were nervous, uneasy, and many of the experiments under- 
taken were not carried through on account of the bird getting 
out of condition. Only a few months during the winter could 
be given to the work, so but few experiments were performed 
in these preliminary trials. 

For the next season it was planned to have enough capons 
provided to use for all the experiments but owing to adverse 
circumstances only about half the number required were ob- 
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tained, and to fill the deficiency cocks were used. These proved 
more satisfactory than the hens but were not so quiet and docile 
as the capons which seem to possess but one idea and that is to 
eat. For the next season an ample supply of capons was secured 
for all of the work. 

For the accommodation of the birds two convenient rooms 
were provided, one being fitted with perches in the usual man- 
ner where they were kept during the resting periods and the 
other was furnished with tables on which the cages were kept. 
The cages in which the birds were confined during the experi- 
ment were made of boards for sides, top and bottom, with slats 
for the back and front. The bottoms were made tight, of 
matched lumber with base board across the slats to prevent any- 
thing being thrown out. The size of the cages was about two 
feet each way. For feeding and drinking dishes two pint dip- 
pers with handles were used for each cage. To hold the dip- 
per in position the handle was passed through a slot in the side 
of the cage about 8 inches from the bottom and was held in 
place by a flat wedge outside. These dishes worked very satis- 
factorily and it was very seldom that any food was spilled from 
them. The time of the experiments was 12 to 14 days, being 
divided into two periods, a preliminary period of 5 to 7 days, 
when the amount the bird would eat was determined and the 
alimentary canal freed from other food, and a collection period, 
when the bags were put on and the feces collected. Clean shay- 
ings free from any material the birds would eat, were put in_ 
the bottom of the cages for the preliminary period, but during 
the collection period the bottom was kept clean in order to detect 
any loss of food or feces. No records of the weight of water 
drank was kept as it was known that the birds every time they 
dip their bills spill quite a portion of what they take up, there- 
fore it would be impossible to tell how much was swallowed. 
A liberal amount of grit was supplied them at all times. 

The feeding was done regularly at fixed hours morning and 
evening, and the feces collected at the same time, put in glass 
jars, and kept covered with alcohol to prevent fermentation. At 
the end of the collection period the feces were taken to the lab- 
oratory, the alcohol evaporated on the steam bath, then dried at 
60 degrees C. to air dry condition. 


i) 
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APPARATUS FOR COLLECTING THE FECES. 


Fowls are very sensitive and object seriously to any attach- 
ments, that interfere with their freedom of motion. The hens 
used were much more annoyed than the capons which, after a 
few vigorous efforts to free themselves, would calm down and 
submit quietly. The various devices used by other experiment- 
ors were studied and from suggestions gained thereby the fol- 
lowing form which is shown in the cut on page 324 was de- 
vised and adopted. It was made of a rectangular piece of pure 
gum sheet rubber of sufficient size to make a tube 8 inches long 
and 3 inches in diameter. The edges were firmly cemented 
together and a ring was cemented to the top at an angle of about 
30 degrees to keep the opening sufficiently distended and hold 
the bag in place. The lower end was closed by means of a 
screw clamp which could be readily taken off and allow the 
feces to be removed without removing the apparatus from the 
bird. It was held in place by 4 pieces of tape attached to the 
ring, the two upper pieces were carried up over the bird’s back 
and joined just in front of his tail, then the ends were carried 
forward, passed under and around the wings and tied back 
of the neck. The two lower pieces were carried under the 
body, brought up in front of the wings and tied with the others 
back of the neck. Arranged in this way very little difficulty 
Was experienced in keeping the bags in place and after a few 
hours wearing the birds appeared to be troubled very little by 
them. It was necessary, however, to use care in adjusting the 
straps; if drawn too tightly they were liable to chafe and if too 
loose the bag would not stay in place. The feces were removed 
through the opening at the bottom twice daily and at the end of 
the period any adhering particles were washed out with alcohol. 


MetHops or ANALYSIS. 


The foods used in the experiments were analyzed by the offi- 
cial methods given in Bulletin 107 (Revised), also the feces 
as far as possible, but in the case of the latter, as urine and 
solids are voided together, the amount of protein undigested 
could not be found by making the usual total nitrogen deter- 
mination. In the urine of mammals the main portion of the 
nitrogen, representing the proteid digested, occurs in the form 
of urea and very little is present in the form of uric acid, while 
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in birds’ urine the reverse condition is true and the larger part 
of the nitrogen present is in the form of uric acid. Therefore, 
in order to determine the amount of nitrogen which was present 
as undigested proteid it was necessary to determine the other 
forms separately. The ammonia was determined by the off- 
cial method, namely distillation with MgO, but for uric acid 
there is no official method. Its estimation presents by far 
the most serious obstacle encountered in digestion experiments 
with poultry. On account of the presence of ammonia in the 
feces moisture was determined by drying several days over 
sulphuric acid in a partial vacuum. 


METHOD FOR DETERMINING URic ACID. 


After carefully considering all available methods for deter- 
mining this acid the one worked out by Doctor Brown and 
given in Bulletin 56, United States Department of Agriculture, 
Bureau of Animal Industry, page 39, was given a trial. Our 
first attempts with this method were not very satisfactory. The 
filtration, after dissolving in piperidin solution, on paper was 
very tedious and in some cases impossible to carry through. 
Also in the case of some of the more highly colored feces so 
much coloring matter was left in the residue that titration could 
not be carried out. After a great many trials and many deter- 
minations by different modifications, the method which was 
finally adopted and by which most of the determinations were 
made is as follows: 


Ten grams of the ground and thoroughly mixed feces were 
weighed into a 250 c. c. beaker and treated with 100 c. c. of 95 
per cent alcohol filtered through paper and washed twice with 
50 c. c. of alcohol, then washed 3 times with ether and allowed 
to dry. These treatments removed a greater part of the color- 
ing and fatty matter. The residue when dry was returned to 
the beaker, 100 c. c. of a .5 per cent solution of HCl added and 
set in the refrigerator over night. The following morning the 
material was filtered through paper and washed twice with 
cold water, returned to the beaker with 100 c. c. of water and 
enough piperdine or sodium hydrate added to dissolve the uric 
acid. Piperdine was usually used as the solvent, as it seemed 
to dissolve the uric acid more quickly than a weak solution of 
sodium hydrate. A few drops of phenolphthalein were added 
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Fig. 235. Collection bag with straps. 


Fig. 236. Collection bag attached. 
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to the solution in order to determine the amount of alkali neces- 
sary to dissolve all the uric acid, also the disappearance of the 
white particles which settle to the bottom of the beaker indicated 
complete solution. Usually it required one-half to three-fourths 
of an hour heating on the steam bath with frequent stirring to 
effect complete solution. After the white particles had all dis- 
appeared and the solution remained alkaline it was passed 
through a coarse linen filter into a 500 c. c. graduated flask, 
washed thoroughly with hot water, squeezing out the filter two 
or three times to facilitate washing, cooled, made up to the 
mark and thoroughly mixed. This solution was then allowed 
to settle until the fine particles which passed through the cloth 
had settled out leaving a clear solution which could be drawn 
off. It was planned to allow the flasks to settle over night and 
the solutions were found to be clear the next morning. Fifty c. c. 
portions, representing 2 grams of the feces, were taken, made 
acid with HCl, evaporated on steam bath to 25 c. c. and set in 
the refrigerator for 24 hours. Filtration was then carried out 
without difficulty through a 597 S. & S. filter paper on a Buck- 
ner’s porcelain funnel 50 mm. in diameter, ander pressure, 
washed 3 times with cold water, then with absolute alcohol and 
lastly 2 or 3 times with ether to remove any traces of fat re- 
maining. The uric acid was thus collected on a very smal] 
filter paper which was transferred to a beaker, boiled with 35 
c. c. of distilled water and titrated with either 1-10 normal 
piperidine or sodium hydrate. It was found necessary to com- 
plete the end reaction with the solution as near the boiling point 
as possible or concordant results could not be obtained. In all 
cases 3 portions of 50 c. c. were taken out for the determina- 
tion. The first titration being made somewhat roughly to find 
the approximate end point. In carrying out the titration as 
the end point was being reached the beaker was again put over 
the flame and brought to the boiling point, then titrated to com- 
pletion. To test the accuracy of the method pure uric acid was 
added to feces that contained none. The average of the deter- 
minations gave 98 per cent of the acid recovered. 

The piperidine and soda solutions were standardized with 
uric acid which was purified by twice recrystallizing, and found 
to be practically pure. The writer found that 1-10 normal 
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NaOH could be used in place of the 1-10 normal piperidine 
and give practically the same results. Comparisons of several 
samples of feces were made using the two solutions with the 
following results :— 


Titration with NaOH Titration with Piperidine 


Sample No. f. 11.5 per cent uric acid 11.6 per cent uric acid 
Sample No. 2. 7.31 per cent uric acid 7.35 per cent uric acid 
Sample No. 3. 10.85 per cent uric acid 10.80 per cent uric acid 
Sample No. 4. 8.97 per cent uric acid 8.91 per cent uric acid 
Sample No. 5. 9.98 per cent uric acid 9.92 per cent uric acid 
Sample No. 6. 10.14 per cent uric acid 10.15 per cent uric acid 
Sample No. 7. 10.15 per cent uric acid 10.18 per cent uric acid 


Foops EXPERIMENTED WITH. 


Such feeds were selected as are most commonly used for 
poultry foods in this country. Probably no other one grain 
is sO universally fed east of the Rocky Mountains as corn in 
some form or other and there seems to be no other grain so well 
elished by the birds. In some sections, particularly on the 
Pacific Coast, wheat largely replaces corn. In other sections 
oats and buckwheat or India wheat form an important part of 
the ration. In the mashes, particularly the dry mashes so- 
called, wheat bran forms an important part, often as much as 
50 per cent, consequently this material was included in the test 
and several dry mash mixtures such as are usually fed. 

Beef scraps. Best quality found in the market. 

Bran, wheat. ‘The coarses variety from spring wheat. 

Corn, whole. No. 2 yellow, picked over and cleaned. 

Corn, cracked. From No. 2 yellow, screened. 

Corn meal. From No. 2 yellow corn. 

Clover, cut. From second crop, just beginning to blossom. 

India wheat. Fair quality, picked over and cleaned. 

Oats. Best Western clipped oats, carefully picked over. 

Oats, rolled. One of the best table varieties. 

Wheat, hard. A variety of hard wheat sold as “hen wheat.” 

Wheat, soft. A seed wheat, rather soft, large, plump grain. 

Dry mash mixtures :— 


No. tf. 3000 grams bran 
1125 grams corn meal 
1125 grams gluten feed 
600 grams beef scrap. 


DIGESTION EXPERIMENTS WITH POULTRY. 327 


IN@: 2! 200 grams bran 
I0O grams corn meal 
50 grams linseed meal 
40 grams beef scrap. 
INios3. 200 grams bran 
50 grams corn meal 
50 grams linseed meal 
100 grams gluten feed. 


Mixture No. 3 was fed alone in one experiment and in an. 
other with about 7 per cent of bone ash to test the effect on 
digestibility of adding bone ash to a ration consisting of wholly 
vegetable matter. 


CONCLUSIONS. 


The results obtained in the experiments here presented indi- 
cate that the digestion coefficient of most nutrients for poul- 
try are not materially different from other farm animals. Un- 
like ruminants, however, they digest very little crude fiber, 
hence a coarse fodder carrying much of this material is of but 
little value to them. The nutrients of wheat do not seem to be 
as well handled as most other concentrated grains, the ether 
extract showing a particularly low coefficient. Likewise bran, 
one of the wheat offals, shows low digestibility in organic mat- 
ter, ether extract and nitrogen free extract. Its bulky and 
coarse condition has brought it much into favor to feed with 
more concentrated materials and it often makes as much as 50 
per cent of the mixtures used for mashes. 

The mixture of equal parts corn meal and fine cut early clover 
used in the experiments was sufficiently bulky to feed with con- 
centrates, was more digestible. and at present prices more eco- 
nomical providing, of course, the poultry man produces his own 
clover, which he should do. An exclusive diet of wheat had a 
deranging effect upon the digestive system of the birds. 

Our results, like those of Brown and others, show that corn 
is a most valuable grain for poultry. Its palatibility and high 
digestibility has brought it into much favor with all poultry- 
men. It cannot, of course, be fed alone as it is too concen- 
trated a feed and also deficient in protein, but when combined 
with feeds rich in protein and some bulky material as cut clover, 
it makes up a most desirable ration. 
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Oats and India wheat are desirable grains and may be used 
to some extent to give variety to the ration, but are much more 
expensive feeds than corn unless one is in a section of the coun- 
try where they can be bought or produced much more cheaply 
than at the commercial centers. 

The dry mash mixtures Nos. 1 and 2 have about the same 
digestibility and feeding value. Mixture No. 3 made up wholly 
of vegetable matter was not so well relished by the birds and 
gave slightly lower coefficients of digestibility, but the addition 
of about 7 per cent. of bone ash to the mixture increased the 
average digestion coefficient obtained with it but the differences 
were not greater than often occur between different birds on 
the same ration, so no definite conclusions can be drawn from 
the results. . 


SUMMARY. 


I. Corn shows a higher digestibility than any other grain 
tested. 

2. Wheat bran shows a low digestibility and at present 
prices is not an economical feed. 

3. A mixture of equal parts early, fine cut clover and corn 
meal is more digestible and a more economical feed than bran. 

4. India wheat compares favorably with oats as a grain for 
fowls. 

5. The ether extract of wheat has a low digestible coeffi- 
cient. 

6. Crude fiber was but very slightly digested and evidently ” 
is of but little use in a ration for poultry except to give bulki- 
ness. 

7. The mixing of about 7 per cent of bone ash with a 
ration consisting wholly of vegetable matter gave slightly higher 
average digestion coefficients than when the mixture was fed 
without it. 
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S5/ 8 | a] 2] 4) e3| Bslsoq| sk leas 
na) = < oi 3 Peal Os|4Z48o| AE | Oana 
| | 
HeECesuCap Onel G2heeeeeerie- cet 4472) 5.26)23.48}11.31/1.71/14.48)10.58) 30.20} 2.98) 2,943 
' | | 
| | 
Experiment with Oats Whole..... 4451) 7.90) 3.76|12.95} — | — | 9.10) 62.06) 4.23) 4,223 
| | | 
TAGES Croelk, AO ses senocaccasoe shone 4452) 4.02|17.52) 6.06] .36| 6.66)19.22) 44.96) 1.20) 3,609 
ME CESHCO CK ISL ccienetercievaciors 4453 4.97|15 78) 6.06} .36) 5.83/19.81) 46.79} 1.10) 3,673 
| | 
GCS Chi oonl, Boksascacsoucdcauedacs 4454| 4.61/13.08| 7.62) .40) 4.65 19.63} 48.78) 1.23) 3,793 
INOS COO BI G6 coaceacandopootaeas 4455| 4.45)10.96) 4.56) .45) 6.39)20.45 51.49] 1.30} 3,906 
NiObxiAbLCOIN Oh! OpaoseancosoEcoodod Mec = 8.78 | 7.26)19.19) — - 6.72] 52.46) 5.59) 4,110 
| | | 
ine@es Chyoom, 4B, ccsccancnenccooas 4478| 5.71|12.50| 6.00| .75|10.83|13.50/ 48.18] 2.53] 3,605 
BOSS CEYNOIN CBM sisceugccsosocedacec 4479}10.75|11.97) 7.06] .68) 8.95|11.37) 46.59] 2.63) 3,481 
HecesuCaponesprccem retrace 4480] 9.06/13.25) 7.25) .71) 9.95)12.21| 44.73] 2.84) 3,473 
Meces|\Capont 62) ees. s.e eee 4481| 4.68|18.28| 6.69| .67/10.14/13.03| 44.77| 1.74] 3,378 
| | 
lneeas, Chyooval, G3, ccccccsccgscvedcs 4482) 4.44/18.74| 5.31] .52/10.00/13.09) 45.93) 1.97] 3,428 
| 
Mixture No. 2 2c titecbowta.les 20: - | 8.83] 7.57/19.06 - | - | 6.58) 52.47) 5.48) 4,056 
HecesiCapontelGseaernraeeriae meer 4483] 4.19/14.10| 8.31] .83|10.14 12.38] 47.53) 2.52) 3,632 
Heces|CapontsBilanikeyse re reerr acer. 4484| 4.47|13.18) 8.06) .96) 9.60/12.98| 48.91) 1.84! 3,663 
INOS: ChipoMl, WO2essacccosscceccsde 4485) 6.46/17.73) 8.50) .91) 9.90/11.97 42.42} 2.14) 3,437 
| | 
IMIIEXTHUNEBIN OF id )cseetosiey-s olelolsiere oem — | 9.59] 6.00/18.41) —| — 8.29] 53.60 4.00} 4,029 
INQOSS CHOOM, IG. cobceaondocodecoas 4497| 4.37|16.55) 7.44] .68) 7.83)12.73| 48.86] 1.54) 3,340 
Feces Capon, 832............- Se erors 4498) 4.65 15.37) 5.86] .68| 7.90)13.25) 50.61) 1.68) 3,441 
IRECES Calo, EBBegucocosccsusbdsee 4499] 4.40|15.92| 6.28} -46| 8.39]/13.61) 48.57) 2.37) 3,476 
| 
| 
Mixture No. 3, with bone ash..... =|} = = = =|) oo 4 - - - 
INCOR CHOON IB ican wassonaseasuones 4501) 4.64/22. 18| 5.06] .42) 8.01|11.78] 45.67] 2.24) 3,146 
MECeES Caponel mecmete see e et ine 4502| 4.40|21.27] 5.62] .57| 7.60/12.02] 47.13] 1.39] 3,131 
Meces| Caponsd34 sees ee serene 4503) 5.73/24.12) 6.19] .42) 8.29]11.18] 42.12) 1.95) 3,043 
| | | 
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TABLE 2. 


Weight of Food and Feces and Other Data Relating to the 


Experiments. 
en bee eel ore een i Se Duration oF 
_ |B IS le8e3 |tsa |e | ce | experiment 
2 (2/2 (oeeele soe eyes (|= 
Materlal fed and Station = 2 2 SECIS (ale eS | ME a 

M |8 m@ibcos|eeos|s |Fesalaa| oa 

grams| grams | 
Bran, wheat, (4447)............ Capon} 108/4448 700 - | 7 7 
Bran, wheat, (4447)...... ..... Cock .| 152)4449}- 800 471) - ash 6 8 
Bran, wheat, (4447)............ |Capon| 168)/4450 800 469) - - 6) 8 
WyiTOTerGOrm (44277) ice sete eis stetors2 \Hen..| 717/4433 420 89.6/2246 71 U 7 
Corn, cracked, (4430).......... Hen.. 6/4438 420 96.0) - - 7 7 
Corn, cracked, (4430).......... Hen.. 7|4439 420 90.0) = - 7 7 
@ornlmeal; (44577). 05 scisrisinerse Capon) 168/4461 600 123.5) - - 7 6 
Corn meal, 4457)... 6. 2..220 6s. Cock .| 84/4462 480 94.0) - - il 6 
Meal, (4457) and............... Capon) 108)/4458 480 253.8) - - 7 6 
Clover, (4456,) equal. parts....;\Cock .| 38/4459 600 313.0) - - 7 6 
Capon} 168)/4460 600 295.0) - - 7 6 

WiGenh, (CLs) EhaXe Se gupasoocaseee Capon) 108/4464 550 143) - - 

Beef scraps, (4463,) equal parts|Cock .| 38/4465 600 164) - - 7 6 
India wheat, (4432)............ Hen..| 10/4441 252 105; - - 7 6 
Hen..| 12/4442 350 151.5) - - 7 7 
Hen..| 13/4443) 352.8 142) - - 7 7 
Corn meal, (4466,) 7 parts..... Capon) 832/4468 475 95.4/3256 24 6| 6 
and beef scrap, (4467) 1 part..|Capon)| 835)/4469 480 132.6|3064 43 6 6 
‘Capon) 908)4470 535 47.6)2330 gained - 7 
\Capon| 161 4471 450 75.4/2605 20 7 6 
Capon) 162 4472 450 70.0}4050 pained 7 6 

| 
Oats, whole, (4451) ............ Cock .| 48/4452) soo] 1401 -| - | 6 8 
Oats, whole, (4451) ............ Cock .| s4i4d5s| 480 Bigless ierse te, sl, 76 
Oats, whole, (4451) ............ Capon 36 4454 480 225.5] - eet 7} 6 
Oats, whole, (4451) ............ Cock .| 88/4455 480] 221.0) - = 7| 6 

| | 
Oats, rolled, (4486)............ Capon 832 4487 250 49.8) 3355) 35] 6) 5 

| | | | 
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Table 2—Concluded. 


| oo | 2 IGE eeeclee ele 22 eee 
wiatenial ied ona Station a = uaa a 6° a S/S ate oe 
M |S jngeces|sesa\ 2 esi /as| Ss 
Oats, rolled, (4486)............. Capon| 1/4490 255 93.8]4340 130 6 5 
Amide mMixiuneyNOs2) es eeees see Capon] 2/4491 138 53.6). — = 6 5 
Capon} 434/4492 297 99.6|3190 50 6 5 
RVVTERAA OS Rist Mar ete Hen..| 1/4434 420}  119.0|2300 90 7 7 
INTbURINOE aeaeouadaooecodoes Capon 434)4478 375 229.2/3950 10 HT 6 
Bran (4473) 3000 grams......... Capon| 832/4479 425 272.6/3210) gained 7 5 
Corn meal (4474) 1125 grams...|Capon!| 835 4480) 450) 291.0/3135 pained fl 5 
Gluten meal (4476) 1125 grams.|Capon| 162)4481 375 204.0) 4450 5 (( 5 
Beef scrap (4475) 600 grams....|Capon| 163/4489 375) 214.0/3324) 35 7 5 
IMEX CUM EIN BD ejecta deccre ate crevsisiors | 
Bran (4473) 200 grams.......... Capon 163/443) 375) 218.4 3190 15 7 5 
Corn meal (4474) 100 grams....|Capon| —- |4484 375 211.2/4465| 65 7 5 
Linseed meal (4477) 50. grams.|Capon| 162)4485) 375 200.0} 4385) 55} 7 5 
Beef scrap (4475) 40 grams..... 
Wib:<inbline) INO@s Bagoocs ‘ceoconocede 
Bran (4493) 200. grams......... Capon) 163/4497 200 148/3365 140 7 5 
Corn meal (4494) 50 grams..... Capon} 832)4498 400 254)3130 20 7 5 
Linseed meal (4496) 50 grams..|/Capon)| 835/4499 400} 260.8)2900 25 7 5 
Gluten feed (4495) 100 grams.. 
MAb AVUNS INO) Bocoacnovcosavsoacs Capon| -— |4501 350 239)2445 5d i 5 
Waiithvalb outcome Capon 1/4502 350 244.2)3875 45 7 5 
Boneashiaddedteey merece Capon) 4344503 290 207.8)2890 75 7 5) 
WINE, INO, (CEPD\s ccascanboa0cs Hen..| 3/4435 360 68.5} — - 7 6. 
Hen..| 4/4436 300 86.0) — - 7 6 
Hen .. 5)4437 360 101.7) - - 7 6 
Wiheat; (4444) iene. cee ase Cock -| 38/4445 600 122.5] - - 7 6 
Cock .| 37/4446 600 120.0) - - Ul 6 
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TABLE 3. 


Coefficients Obtained With Each Bird. 


Wheat bran (4447) ............... 


Whole corn (4427) 


Cracked corn (4430) ............. 


Wonmlmesl (4457) «1. c1sieecle ices 


Clover (4456) and corn meal.... 


(4457) in equal parts............. 


Meal (4457) and beef scrap...... 
GAGS) Wequaliparts: won. sccsceeeess 


India wheat (4432)............... 


7 parts corn meal (4466) and.... 


Beef scrap (4467) 1 part.......... 


Oats, whole (4451)............0.0. 


Oats, rolled (G486) occ canreiaieye ars ire 


Bird 
Employed. 


Capon 108 
Cock 152 
Capon 168 


Hen 717 


Hen 6 


Hen 7 


Capon 168 


Cock 84 


Capon 108 
Cock 38 
Capon 168) 


Capon 108) 
Cock 38 


Hen 10 
Hen 12 
Hen 13 


Capon 832 
Capon 835 
Capon 9C8 
Capon 161 


Capon 162 


Cock 48 
Cock 84 
Capon 36 
Cock 38 


Capon 832 


Feces 
Number. 
Organic 

Matter. 

Crude 
Protein. 
Nitrogen 

Free 
Extract. : 
Calories 
Per cent. 


oO 
rs 
a & 
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© 
~ 
a 


nS) 
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— 


ice) 
rare 


oO 
bo 


to 
w 


-1 
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Table 3.—Concluded. 
ae aru s ws St | Be 
S 8 | $2) 88 | cs | gs Psa Ss | Bs 
aoa | 28 | &s | bo | 28 keel se | Se 
al Be] es | c So) R= 
ie [ae | Se |Om | ORS aaa lleoe 
L 
| 
Oats, rolled (4486) when fed...... Capon 1) 420) 1.3) ToS) = 86.8) 101.6) 81.8 
Withieaualiparts a seeeeeeeneerer Capon 2) 4491) 95.4| 70.9] - | 102.8] 91.8) 71.6 
| | | 
MiiexsG Um MIN Ose 2inciiscmtvan oie cette Capon 434) 4492) 98.6! 90.5} - | 102.7) 89.0) 74.4 
Wheat hard (4427).............:- Hen 1) 4434) 81.82) Til Bl 80.8) 56.9) 80.1 
Wheatisoft (4499).............2.-- Hen 3) sus 85.36| 71.66] 17.14| 90.3] 60.2] 92.2% 
| | 
Hen 4) 4436 Go| Oz) = 89.6] 68.6) 79. 
| ( 
Hen 5} 4437) 80.55) 69.82) - 87.0| 50.6) 76.1 
| 
Wheat soft 4444)...0....:....--- Cock 38) 4445] 80.22| 77.33] — 88.1} 45.1) 80.3 
Cock 87| 4446, Boa) Weyc) 87.7| 47.7) 81.0 
| 
WEB HOIKS) INOS de oopeposduaneossedde Capon 434) 4478) 48.8} 80.9) - | 43.3] 73.8] 50:8 
Capon 832) 4479) 48.3) 76.4) - 65.3) 69.9) 49.6 
Capon 835| 4480) 48.4| 75.6} - | 44.9] 67.1| 55.2 
| | 
Capon 162) 4481) 57.2) 81.0) = 53.6] 83.0] 59.0 
Capon 163} 4482) 54.9], 84.0) — 50.0} 79.9) 56.2 
| 
| | 
WGb-qiwhre INO, Moasqokosoocoacodades Capon 163] 4483) 50.7| 75.0) - 47.3) 78.2) 51.8 
Capon 4484) 51.7] 76.2) = 47.5) 81.1) 52.8 
Blank | 
| Capon 162 4485) 51.8} 74.6] 45.2) 81.1) 58.4 
IMEDRIEDES) INO, Booooaccscncancscese Capon 163| 4497/ 35.4| 70.1) - 32.6] 71.5) 30.2 
Capon 832| 4498] 46.2| 79.8) - | 39.9| 73.3) 50.5. 
Capon 835| 4499} 45.2) 77.7| - 40.9] 61.3) 47.8 
NBDE INO) Bocdacdocovadco0segeds Capon 4501} 47.6] 81.5) —- 41.9} 66.6) 50.4 
Blank 
Wall hmbOnewasitvey-tcjelcmisierirrectoe ae Capon 1} 4502) 45.3) 78.7) —- 38.7) 75.7) 49.4 
Capon 434] 4503] 47.8] 75.8| - | 48.7] 64.1| 50.0 


Se ee 
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In Table 4 below is given the average of ail the digestion 
coefficients obtained on the different grains and mixtures experi- 
mented with. Comparing these figures with results obtained 
with other animals, it is interesting to note that they agree quite 
closely with those obtained with swine, as was noted by Leh- 
mann. Also that coefficients of digestibility found for corn and 
wheat agree quite well with those obtained by Lehmann and 
Paraschutschuk who made use of an artificial anus to separate 
the urine from the solid feces. 


TABLE 4. 


] a | | 
el Ne iesoa lated, wt ela cell ae 
2.4 | 82] 8 | 38 |hoa| SS] za 
SlOre Wants) |) is ase) | eesal ee  ee 
= 5 HS Bo oe Sse ay 3S 
Mrtoe Woe cy lac Pe nS) 
“A } a 
oO | 
| 
Wheat bran (coarse).............2..c0e0 | 3| 46.7] 71.7| 13.5} 46.0] 37.0| 46.6 
WonemwiNOlowe nese vetades Saveeda tes 1] 86.6} 68.3] - | 91.6] 87.0) 84.9 
GNM CUA CINE Cierarey-farcra ctaisyalsieie score via\eisiagas severe; ers PAN EBC Ted 88.1; 87.1} 81.8 
KETENE DIR rere NS cinta Ye cies nc acl ded soem ¢as)> s,s 2| 83.1) 74.6) - 86.0] 87.6] 82.7 
Corn meal and clover equal parts........ 3) 56.4) 71.5) 10.4 61.6| 66.9} 56.1 
Clkonien, CENKowilEneGlG ae ndodebo ooo aedeonoee 3} 27.7| 70.6] 10.4) 14.3) 35.5) - 
| | 
Corn meal and beef scrap equal parts....| 2) 82.1) 90.0) = 75.8) 95.0) 81.5 
Beef scrap, calculated.................0++ Dy) 80.2) 99.6) = 55) GEG Me 
| | 
Corn meal (7 parts) beef sctap (1 part)..| 4| 87.0; 81.5) —- 90.5! 91.5) —- 
| 
Travel <y/la\er i Ree gpe ee BO Oeeeecae Tee eee Tien! 3 72.7| 75.0} 20.9] 83.4] 83.8) 64.0 
CATS 7171) Ae ee 4| 60.6] 78.2} - | 64.1] 85.6] 60.6 
(OS TOME 33 deabeteadsee des ooiceOtennoer | 4| 89.3] 80.1| - | 94.3] 92.2] 82.7 
WW Incl INGhiGl eee Beeetaa ese aaa aaa ce een 1) 81.8) 71.3) - 80.8} 56.9} 80.1 
iT Lusiu Aelia ee ee la ei Ae 5] 81.8] 74.4] - | 98.5] 54.4] 79.7 
| | | 
Te uOeWNKoy dl ogee beobbb bnbgda ceanouoee ic 5] 51.3) 78.6] - | 51.4) 74.8) 54.1 
| 
MSGI OP NOMA icie ale slaraiim cisacte aisle sidiols diese 3} 51.4) 78.6] - 46.7) 78.5) 54.3 
| 
AVINMRUEMN OS eae oe sicon sicisaa veers setae) S423) Tbrs|) | = 37.8] 68.7] 42.6 
Mixture No. 3 and bone ash.............. | 3] 46.9] 79.01] - | 45.3] 68.8] 49.9 
| | | | 
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In Table 5 below are given the average coefficients obtained 
in all published digestion experiments with poultry known to the 
writer. The extremely low results given by Fields & Ford for 
protein in corn and peas are omitted from the averages. Aside 
from the results obtained at this Station figures were taken from 
the following authors and sources: Fields & Ford, Bulletin 
46, Agricultural Experiment Station, Oklahoma. Brown. 
Bulletin 56, Bureau of Animal Industry, U. S. Department of 
Agriculture. Paraschutschuk. Journ. f. Landwirtsch. Berlin 
50. J. Eleft. 1,~ 0: | Mai 9p. 15-32)> 1902), KnierienaaGrosrs 
Wandwartsch. Jahrb: Berlin Bdy zo blett. 3) 22) 3) uniepesseo. 
1900. Voltz, Lehmann, Kalugin. Landwirtschaftlighe Jahr- 
bucher. Bd. 38, p. 553, 1900. 


TABLE 5. 


Average of Digestion Coeficients Obtained with Poultry 


to Date. 

eh dlines ce 

Sse ee iene | as = 

28) 6 2 \ So 83) ote ee 

a | 
(0) 

DTATMAHOAL Ee atrL e EOC ee ee 3 46.70 71.70, 46.00 37.00 
Beefscrap...... VEU ALES oe ah aire 2| 80.20 92.60| — 95.00 
Beef, (lean meat)......----....+--.-.-- 2 87.65 90.20 - 86.30 
LEY VAN ERE De eso reo A oMEaDa oun 3 77.17 77.32 85.09 67.86 
LBIOWOe Wits gos sodueoasocsnnooDoeDENDDS 2 69.38 59.40) 86.99 89.22 
Goris wholet eis otter eee 16]  86.87/ 81.58] 91.32] 88.11 
Orin, GanOkEel --oasccoongsovcc0c0050006 2I 83.30 12 20| 88.10 87.60 
Ciorin. WNW Ipcoooadoosousondacodedoon0005 | 2 83.10 74.60) 86.00 87.60 
CLO ere een eT rs eat 3 27.70 70.60) 14.30 35.50 
HIGHAM OEBifsoos doausdasacddonuvucodscde 3 72.70 75.00 83.40 o 83.80 
IN Pe Geek cecnie cs eacis a oreceter eroetsbers eects | 2 = 62.40 98.39 85.71 
OF aE GU SSEIAIE «SAAN ER NoGSaee Ee 13 62.69 71.31 90.10 87.89 
IEEE SESH Gee Gh ae RAL GEM amenme Meda asoce 3 77.07 87.00 84.80 80.01 
AIS Rees. Ca Sos nocrat be | 10 82.26 75.05 87.04 53.00 
IPhSeucewonsuueddadas sopohaccsaconsvauade | 2 79.20 66.90 86.70| 22.60 

IPOLATOESE are EC ERE ee eee eee 6 78.33 46.94 84.46 = 


BULLETIN No. 185. 
MAINE APPLE DISEASES. 
W. if Morse AnD C. E. Lewis. 


INTRODUCTION. 


While Maine is well to the north of the apple-growing sec- 
tion of the United States, there is no settled part of the State 
where at least some varieties of eating apples cannot be grown 
successfully. Even in northern Aroostook in the latitude of 
Quebec certain of the Russian varieties, and some of the more . 
hardy apples of American origin, are grown to perfection and 
are of a quality unexcelled. Moreover these varieties are per- 
fectly hardy there, sometimes withstanding temperatures of 
—4o degrees F. and below. During the winter of 1906-7, when 
southern Maine and certain other parts of New England and 
adjacent portions of Canada suffered great loss from winter 
killing of apple trees, practically no damage was observed in 
Aroostook County. 

Fortunately or unfortunately, as it might be regarded from 
one point of view, climatic and soil conditions are such in Maine 
that a fair crop of good apples can be produced usually with a 
minimum of care and attention. In too many instances in years 
gone by the owner has not felt the necessity of giving his 
orchard any attention after setting the trees other than to har- 
vest the grass which grows therein and to pick an occasional, 
crop of apples which may be produced; cultivation, if any, being 
secondary as a result of growing some annual crop in the rows 
between the trees. The fact that a considerable number of trees 
would survive this treatment, producing fair returns for the 
labor involved, has in the past materially helped to delay the 
general adoption of more approved systems of orchard manage- 
ment. 
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Competition with apples produced farther West, which .com- 
mand a higher price simply on account of more attractive 
appearance and packing, has resulted in rapidly increased atten- 
tion to and adoption of better methods of orchard management. 
In every case where these improved methods have been intro- 
duced, the results have far exceeded expectations. At the same 
time there has been within the last few years a combined and 
united effort among the various agencies in the State which are 
concerned in the furtherance and betterment of the agricultural 
and horticultural interests to bring about the production of 
more and better fruit in Maine. As a result of these various 
factors working together, the old let-alone methods of orchard- 
ing are rapidly passing. Old orchards are being trimmed and 
renovated and orchard cultivation and spraying are yearly re- 
ceiving more attention. Not only are the old orchards receiving 
better care, but probably more new trees have been set in 1910 
than in any other single year in the history of orcharding in the 
State. 

' With increased attention to the welfare of the trees, the 
owners are becoming aware of the fact, as never before, that 
there are various diseases which impair the health of the tree 
by attacking the trunk, limbs and leaves, which also are detri- 
mental to the appearance and keeping qualities of the fruit. 
Therefore, in response to many inquiries addressed to the Sta- 
tion for information along this line, it has seemed best to pre- 
pare a somewhat comprehensive publication upon the nature and 
treatment of Maine apple diseases. While, as far as possible, 
the results of studies and investigations made at this Station 
are made the basis of the recommendations given, the published 
reports of work in other parts of the country have been freely 
drawn upon where necessary. 

Published data with regard to the nature and extent of 
Maine apple diseases is rather meager. Therefore it is hoped 
that in addition to providing descriptions and giving methods 
for the control of the more common diseases which interest the 
orchardist that this publication will be of some value in extend- 
ing the known range of the various diseases of the apple and 
in a measure give some idea of their prevalence and distribution 
in the State. With this end in view some few diseases, particu- 
larly some of the apple decays, which are either new or little 
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known in America, but which have been found in Maine, have 
been mentioned and briefly described. As a rule these are not 
of much economic importance in the State. Sinsilarly a descrip- 
tion of some diseases, like the bitter rot of the fruit, which occur 
to a slight extent in the State have been included because these 
are of great economic importance in other parts of the country. 
These latter may or may not become factors in Maine orchard- 
ing, but it seems desirable that all apple growers become familiar 
with their characters. 


CHARACTER AND CAUSES OF APPLE DISEASES. 


If we accept a rather broad definition that disease in plants 
includes the effect of every unfavorable factor entering into the 
life of the plant it follows that various agencies of the living 
and non-living environment may be responsible for the con- 
dition known as disease. While it is not always easy or con- 
venient to discuss the disease apart from the cause, it should 
be kept clearly in mind that the parasite or other exciting factor 
is not the disease. ‘The latter is the condition induced in the 
host as the result of the presence of the former, rendering the 
plant partly or wholly incapable of responding to its environ- 
ment. Therefore all methods of disease control should be based 
upon an as extended and as detailed knowledge as possible of 
the responsible factor or factors regardless of their nature, but 
it is important as well to be able to recognize the outward mani- 
festations or signs of the disease upon the host to aid in its 
identification. The outward manifestations of plant diseases 
are frequently not apparent until too late to remove the cause 
and save the plant or fruit. Hence from their character and 
mode of attack preventative measures must be largely relied 
upon to prevent losses from plant diseases, particularly those 
which attack the apple. 

Those diseases which are induced by unfavorable soil and 
climatic conditions or other non-living agencies are said to be 
non-parasitic. "Those which result from the attacks of various 
forms of organic life upon the host or from their presence 
within its tissues are classified as parasitic diseases. 

This bulletin is concerned with certain non-parasitic diseases 
and those parasitic diseases of apple trees and fruit in Maine 
which are produced by fungi and bacteria. For a detailed dis- 
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cussion of the various insect parasites of Maine orchards and 
the means by which they may be controlled the reader is referred 
to a circular recently published by this Station on the Apple 
Tree Insects of Maine. 

In this State fungi are responsible for the major part of the 
loss from the diseases: under consideration. Fungi are low 
forms of plant life made up of threads of microscopic size. 
These threads constitute the mycelium of the fungus, which 
penetrates into the tissues of the host, causing the death of the 
cells which compose these tissues and living upon their con- 
tents. The conspicuous portions of the fungus which are seen 
on the surface of the host are in most cases the fruiting organs. 
Instead of seeds these fruiting organs produce various forms 
and in various ways, often in vast numbers, more simple bodies 
which are known as spores. 

In combatting apple diseases caused by fungi, the chief object 
is to prevent the formation of these spores, or if they are formed 
to destroy them before they can germinate and gain a foothold 
upon healthy fruit, foliage, or wood. This is more frequently 
brought about by destroying the diseased portions as soon as 
observed and by coating or spraying the healthy parts with some 
substance which will prevent the germination and destroy the 
spores if by chance they fall thereon. 

The threads of many fungi are colorless, while others are 
more or less colored or darkened, but all are devoid of the green 
coloring matter which enables the higher plants to manufacture 
their food substances, through the aid of energy obtained from 
sunlight, from the simpler compounds which they get from the 
air, soil and water. Hence fungi and bacteria which are also 
deficient in green coloring matter must depend upon more com- 
plex organic bodies to supply their food materials. Through 
the action of various ferments which they produce, parasitic 
fungi can break down and destroy, with varying degrees of 
ability, the tissues of their host plants. The results of this 
decomposition furnish them the food materials necessary for 
their maintenance and growth. The threads of a wood destroy- 
ing fungus may be penetrating deep into the interior tissues of 
an apple tree, causing their death and decay with very little 
evidence of disease upon the surface. In fact the conspicuous, 
external symptoms do not as.a rule appear till the fungus has 
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used up considerable of the available food material and throws 
out fruiting organs on the surface. 

Those fungi and bacteria which are able to attack living 
bodies are said to be parasitic or parasites. Those which secure 
their nourishment from dead organic matter are designated as 
saprophytic or saprophytes. The saprophytes far outnumber 
the parasites and the majority of them cannot under any con- 
dition cause disease. However, there is no hard and fast line 
between the two classes. Some fungi which ordinarily live as 
saprophytes may, under favorable conditions, attack and destroy 
living plant tissues. Some fungi are obligate parasites but a 
large number of the disease producing forms are capable of a 
saprophytic mode of existence as is shown by the fact that they 
may be successfully grown upon a variety of artificial culture 
media. This fact is of great importance to the orchardist. 
Dead limbs, piles of rubbish and rotted fruit which frequently 
are allowed to accumulate in the orchard are breeding centers 
for those fungi which attack the fruit, leaves, and wood of the 
tree. Hence the first step in removing the cause of disease is 
thorough orchard sanitation. 


NON-PARASITIC DISEASES. 


Winter Injury. Those parts of Europe and Asia where the 
apple is native have very moderate rainfall and are not subject 
to such wide range and abrupt changes of temperature as in 
this State. The northern limit of range of the apple except in 
the case of the very hardy varieties is determined approximately 
by the lowest winter temperatures, or —30° to —32° F., re- 
peated at frequent intervals. Some varieties, like the Baldwin 
and Ben Davis, in Maine apparently are liable to be injured 
where the repeated minimum winter temperatures are several 
degrees warmer than this. 

Other conditions also enter into winter killing, such as defi- 
cient rainfall in spring and early summer followed by a late 
fall, thus preventing early growth, maturity and ripening of the 
season’s wood. Similarly too, late cultivation and the applica- 
tion of large amounts of fertilizer rich in nitrogen may also 
stimulate to late growth and prevent ripening of the wood before 
cold weather comes on, and predispose to winter injury. The 
amount of moisture which the plant cells contain at the time 
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the low temperatures are experienced is also a contributing fac- 
tor. The more water they contain, beyond certain limits, the 
more likely will they be injured by freezing. This probably 
accounts for the fact that very frequently in Maine the trees in 
the more exposed locations have suffered less from winter kill- 
ing than those in more sheltered situations. ‘There was better 
drainage, the ground frozen more deeply and the roots chilled 
and inactive and not supplying water to the plant tissues above. 

The severe winter killing of 1906-7 was probably due to the 
combined influence of low temperatures alternating with high 
and a large percentage of water in the tissues of the trees. 
Weather conditions of January, 1907, were particularly favor- 
able to this as will be seen by examination of Fig. 237 which 
shows within a week a record of —4o0° F. and —35° F. with 
two warm days having a maximum temperature of +45° F. 
and +47° F. situated midway between. Moreover it will be 
seen that the changes from extreme cold to thawing and back 
to cold again were quite abrupt, particularly in the case of the 
latter. Winter killing of trees may occur, however, as the 
result of a deficiency of moisture in the soil associated with 
continued cold, dry winds in winter. 

Much of the danger from winter killing can be avoided by 
planting only those varieties which have been found to be per- 
fectly hardy in a given locality. Only the most hardy varieties 
should be planted in those parts of the State where the mini- 
mum winter temperature frequently reaches or approximately 
reaches —30° F. The planting of Baldwins and possibly Ben 
Davis as large commercial ventures should be restricted to those 
parts of the State where the minimum winter temperature, re- 
peated at frequent intervals, seldom reaches below —20° F. or 
at the utmost —25° F. ‘The location of the orchard may have 
much to do with hardiness. Low, heavy or wet soils should 
be avoided —it was orchards in such locations which suffered 
most in the severe winter killing of 1906-7. Those which were 
located on more or less sloping land with good air drainage, 
with plenty of natural or artificial soil drainage as a rule suf- 
fered much less from winter injury. 

There is considerable difference of opinion among Maine 
orchardists with regard to the value of wind-breaks. A very 
good illustration of the good they may do was furnished by an 
Orono orchard following the severe winter just referred to. 
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This orchard was badly injured, particularly on the north and 
northwest sides of the more exposed trees and in the direction 
from which come the prevailing cold winds of winter. A nat- 
ural wind-break of evergreens and coppice growth was situated 
so as to protect a portion of the trees and here the injury was 
much reduced or absent altogether. 

Aside from the possible value of planting wind-breaks very 
little can be done to prevent winter injury in orchards already 
planted except to provide artificial drainage where necessary 
and to avoid forcing the trees to too luxuriant and late growth 
during the latter part of the season, as has already been men- 
tioned. However, much of the ill effects following an adverse 
winter may be eliminated by proper attention to the injured 
trees. Observations made in Maine orchards for 4 seasons 
following the winter injury of 1906-07 have convinced the 
writers that as much 1f not more damage has occurred indirectly 
from the attacks of fungi following the winter injury and which 
gained entrance through the wounds thus made than as a direct 
result of the winter injury itself. In many cases very little was 
done to remove the injured parts and they were allowed to 
decay and serve as breeding places for wood destroying fungi. 
Later this decay followed back along the injured limbs or into 
the interior of the trunks, resulting in the death of the entire 
tree. 

While severe pruning and cutting back immediately follow- 
ing winter injury is not advocated, all dead wood should be 
cut out as fast as seen and the wounds at once covered with a 
good liquid grafting wax or two or more coats of pure white 
lead in boiled linseed oil, and then repainted as frequently as 
necessary to keep the wounds well coated till they are covered 
with the new growth.* The dead bark on trunk and crotch in- 
jured areas should be removed back to healthy tissue and the 
wood thus exposed kept well covered with grafting wax or pure 


*In some instances severe injury to the trees has been reported 
where the entire trunks have been heavily coated with lead and oil, to 
prevent insect attacks. This may be due, however, to the use of impure 
lead and either unboiled oil or some substitute for linseed oil. In the 
writers’ experience, and so far as can be learned, the use of pure white 
lead in boiled linseed oil has been universally successful in treating 
wounds made in pruning. 
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white lead and boiled linseed oil. Bridge grafting may be used 
where collar freezing occurs. 

Crotch injury. Associated with the winter killing of 1906-07 
many of the injured trees showed the bark killed in the crotches 
as illustrated in Fig. 238. A similar trouble was observed in 
Ontario and other parts of Canada. There is some difference 
of opinion as to just how this crotch injury was produced, but 
there is no reason for regarding it other than as one form of 
winter injury. This should not be confused with a similar . 
trouble caused by the pear blight bacillus which has been de- 
scribed by Whetzel in New York. 

Frost bands on fruit. Occasionally late frosts occur which 
are not sufficient to destroy the young fruit, but do result in a 
peculiar characteristic russeting. As the apple enlarges and 
approaches maturity this appears in the form of a band of vary- 
ing width extending entirely around the fruit midway between 
the stem and calyx. 

Frost injury of the leaves. Very frequently associated with 
frost bands on the fruit there 1s more or less injury on the foli- 
age. ‘This has been described by Stewart and Eustace as fol- 
lows: * 

“On the upper surface the leaves were variously wrinkled 
and puckered, but the under surface was fairly even and normal 
in appearance except for certain areas on which the color was 
gray green. On some trees the leaves were badly distorted with 
the margins drawn downward and together as if they were 
unable to unfold properly. Usually the wrinkles were most - 
abundant along the mid-rib of the leaf and the elevated portions 
were of a somewhat lighter green than the other parts of the 
leaf. By cutting across the leaf with scissors it was found that 
where the wrinkles occur the lower epidermis is separated from 
the green, pulpy tissue (mesophyll), thus forming a large in- 
terior cavity or blister. The distance between the green tissue 
and the loosened epidermis was frequently as much as four 
millimeters (one-sixth of an inch), and the blisters thus formed 
were of all sizes up to those having an area of 100 square milli- 
meters or even more. In many cases the separated epidermis 
became ruptured as if slit with a knife, leaving the cells of the 


* Stewart, F. Cand Kustace, Hi Fo N.Y. Expt Sta. Bul: 220, p. 218. 
1902. 
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mesophyll exposed. Sometimes the tender cells thus exposed 
died, causing the formation of an irregular, dead, brown spot, 
visible on both surfaces of the leaf. However, in the majority 
of cases the exposed cells remained green throughout the sea- 
son.” 

They ascribe this to a frost occurring about the roth of May, 
and the appearance of the trouble first came to their attention 
about June 1. They state that in 1902 this condition was gen- 
eral throughout New York except in the Hudson Valley and on 
Long Island. A similar condition has appeared in Maine but 
no such general occurrence has been observed by the writers. 
This curling of the leaves as the result of early frosts should 
not be confused with that caused by apple scab, aphids or plant 
lice.* . 

Protecting orchards from frost.** ‘The apple crop in Maine, 
as in many other parts of the country, is often materially reduced 
and in’ some sections may amount to a total failure as the result 
of frosts occurring at blossoming time or when the fruit is 
small. From time to time the question of starting fires and 
smudges in the orchards on cold nights to ward off the frost 
has been agitated, but the practicability of this has remained 
more or less of an open question. Recent work in the far 
West indicates that it is entirely possible, under some conditions 
at least, to prevent the destruction of the crop in this way at 
relatively small expense. Interested parties are advised to write 
to the Secretary of Agriculture, Washington, D. C., for the free 
Farmers’ Bulletin 401 which tells how this work is done. 

Mr. P. J. O'Gara, the author of this bulletin, says: “The 
results of the past season’s work in the Rogue River Valley 
have shown that many acres of crops valued at from $500 to 
$1,000 per acre have been saved at a total expenditure of not 
more than $15 to $20 per acre for firing. Very striking ex- 
amples have been seen where unsmudged orchards adjoining 
those that have been smudged have borne no fruit.” 


* See pp. 16 and 17 of the Circular on Apple Tree Insects of Maine, 
already referred to on p. 340. 

** For many practical suggestions with accounts of successful commer- 
cial tests in several states in protecting orchards from frost at blossom- 
ing time the reader is referred to the special “Orchard Heating Num- 
ber” of Better Fruit. Vol. V, No. 4, October, roro. 
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Russeting or spray injury of fruit. Bordeaux mixture, some 
of the prepared brands of lime-sulphur, and to a less extent 
home-cooked and self-boiled lime sulphur spray, may produce 
a russeting of the fruit.** The relative merits of lime-sulphur 
and bordeaux mixture as a spray for apple trees will be dis- 
cussed elsewhere in this publication. 

Experience at other places and at this Station has shown 
that bordeaux mixture is more likely to produce spray injury 
than most of the lime-sulphur sprays now on the market. Bor- 
deaux injury first appears as small, regular, black or brown 
spots scattered over the apple, but more frequently on those 
parts which received the most spray. These spots differ from 
those caused by the apple scab fungus in that they are more 
regular and are not sunken. As the apple grows these spots 
are replaced by russeted blotches. In severe cases the fruit 
may become distorted, irregular and sometimes cracked. Fig. 
239 represents the later stages of bordeaux injury on the fruit. 

The following list prepared by Hedrick classifies apples 
according to their immunity to bordeaux injury.+ 

“Tt. No injury or very slight—Alexander,* Akin, Bietig- 
heimer, Bloomfield, Baxter, Canada Baldwin, Doctor, Doctor 
Walker, Deacon Jones, Domine, Early Harvest, Esopus SPitzen- 
burg, Fall Pippin, Fall Wine, Fishkill, Florence, Gano, Golden 
Russet, Judson, Keswick, Northern Spy, Oliver, Perry, Pomme 
Grise, Ralls, -Red Canada, Richard Karly Winter, Rome, Rox- 
bury, Rutledge, Smokehouse, Stump, Swaar, Titovka,* Tomp- 
kins King, Yellow Bellflower. 

“2. Slight injury—Buckingham, Chenango, Clayton, Elgin 
Pippin, Failawater, Fameuse, Fanny, Gideon, Grimes, Haas, 
Holland Winter, Hubbardston, Jewett, Karabovka,* Lady, Lady 
Sweet, Landsberg, Louise, McIntosh, McMahon, Maiden Blush, 
Monroe Sweet, Munson, Oldenburg,* Ontario, Pewaukee, Pri- 
mate, Prince Albert, Pumpkin Sweet, Red Astrachan,* Reinette 
Pippin, Saint Lawrence, Shannon, Stanard, Stark, Sutton, Te- 


** Ror an account of spraying experiments conducted in 1910 with 
a discussion of the spray injury from lime-sulphur and bordeaux mix- 
ture the reader is referred to a forthcoming bulletin of this Station by 
Mr. W. W. Bonns, the Station Horticulturist. 

} Hedrick, U. P. N. Y. Expt. Sta. Bul. 287, p. 142, 1907. 

* Russian varieties. 
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toisky,* Tolman Sweet, Tufts, Wallace Howard, Washington 
Strawberry, Western Beauty, Williams, Wolf River, York Im- 
perial. Crabapples—Excelsior, Montreal Beauty, 

“3. Badly injured—Autumn Streaked,* Barry, Belborodoo- 
skoe,* Ben Davis, Borsdorf,* Boskoop, Canada Reinette, Con- 
stantine,* Cooper Market, Czar Thorn,* Ewalt, Flory, Golden 
Sweet, Gravenstein, Hurlbut, Jeffris, Jersey Sweet, Kalkidon,* 
Lankford, Late Duchess,* Longfield,* Milden, Milwaukee, Mon- 
mouth, Mother, Nero, Newman, Northwestern Greening, Ostra- 
koff,* Paragon, Parry White, Peck Pleasant, Peter, Rambo, Red 
June, Scott, Smith Cider, Sops of Wine, Switzer,* Wagener 
Improved, Walbridge, Washington Royal, Wealthy, White Pip- 
pin, Windsor, Winesap, Workaroe,* Yellow Newtown, Yellow 
Transparent.* Crabapples—Chicago, Coral, Hyslop, Martha, 
Paul Imperial, September, Transcendent, Whitney. 

“4. Very badly imjurecd—Baldwin, Collamer, Jonathan, 
Mann, Red Transparent,* Repka,* Rhode Island Greening, 
Romna,* Saint Peter,* Twenty Ounce, Vineuse Rouge,* Win- 
ter Banana, Wagener, Yellow Calville.*”’ 

Much of the injury from bordeaux mixture may be avoided 
if proper attention 1s given certain factors which have more or 
less to do with its occurrence. ‘Too strong bordeaux should v 
be applied—a 3-3-50 mixture is recommended. ‘The lime should 
be of good quality and approximately equal parts of lime and 
copper sulphate should be used. Never pour concentrated solu- 
tions together—equal and full dilution of the milk of lime and 
copper solutions should be made before mixing. Cover the 
fruit and foliage with a fine mist, but do not apply sufficient 
mixture to cause the trees to drip. Do not spray during rainy, 
foggy or damp weather. Study susceptibility of varieties. 
Those varieties which are listed above as badly or very badly 
injured by bordeaux mixture, and any others which the orchard- 
ist’s experience indicates should be placed in this class, should 
not be sprayed with bordeaux mixture after the leaves begin 
to unfold. Past experience has shown that under Maine con- 
ditions with those varieties like the Ben Davis which are quite 
susceptible to spray injury, the ill effects resulting from the 
application of bordeaux mixture, except early in the season, 
have equalled or exceeded the good. As is indicated elsewhere 


* Russian varieties. 
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in this publication (p. 378) there is considerable reason to 
believe that some form of the lime-sulphur sprays in proper 
dilution may be of service on such varieties. Bulletin 135 of 
the Illinois Station by Prof. Chas. S. Crandall, and Bulletin 
287 of the New York (Geneva) Station by Prof. U. P. Hed- 
rick, treat of bordeaux mixture and bordeaux injury in relation 
to the apple in a very comprehensive and exhaustive manner, 
and these publications are recommended to any who wish fur- 
ther information on this subject. 


Leaf spot. Spotting of the leaves is closely associated with 
the russeting of the fruit by spray. However, a study of this 
trouble extending over several years and representing material 
collected in many different parts of the State shows that leaf- 
spot in Maine is by no means confined to that caused by the 
use of sprays. In 1908 leaf-spot was exceedingly abundant on 
unsprayed trees all over the State. As is stated elsewhere in 
this bulletin (p. 359) various fungi were found in these spots 
on leaves from sprayed and unsprayed trees, but of these 
Sphaeropsis malorum Pk. was the only one which was capable 
of causing the disease on inoculation from pure cultures. 

While in some instances the spots caused by sprays did not 
appear quite identical with those caused by the fungus, these 
differences were not constant enough to enable one to distin- 
guish one from the other with any degree of accuracy. More- 
over old spots made by sprays were usually attacked by fungi 
so that it is only by knowing the history of the case and noting 
the relative amount of spotting of leaves on sprayed and un- 
sprayed trees under like conditions that one is able to judge 
whether the spotting is caused by sprays or fungi. Fig. 240 
illustrates spotting caused by spraying and Fig. 241 spotting 
caused by Sphaeropsis malorum. 

The first indication of the formation of a leaf spot is the 
"appearance of minute specks on the leaves where the healthy 
green has changed to a reddish or purplish color. Soon these 
change to larger, dead, brown spots, usually quite sharply de- 
fined against the adjoining green, though in severe cases of 
spray injury the whole leaf begins to turn yellow and soon 
drops off, resulting in many instances in partial defoliation. 
As a rule the spots are round, or oval and quite regular, but 
they may be of various shapes and sizes. 


or 
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It has been claimed that lime-sulphur sprays do not cause 
leaf-spot. The experiments already referred to (p. 346) which 
were conducted by Mr. Bonns in 1910 with lime-sulphur and 
similar substitutes for bordeaux mixture used with lead arsenate 
as an insecticide, indicate that exceptions to this statement 
may be expected when these sprays are tried on the more tender 
varieties like the Ben Davis. 

Experiments conducted at Orono by the writers in 1908 and 
1909 with self-boiled lime-sulphur in comparison with bordeaux 
mixture on Milding, Fameuse and McIntosh resulted in no in- 
jury with either spray. Moreover published reports of spray- 
ing apple trees in Arkansas, Oregon, Missouri, New York and 
New Hampshire, with self-boiled, home-cooked and certain of 
the commercial lime-sulphur sprays are agreed as to the absence 
of spray injury from lime-sulphur. However, in our own ex- 
periments and in some of the others mentioned the trees used 
were not those which are particularly susceptible to bordeaux 
injury, and while the results are of value as showing the fungi- 
cidal value of lime-sulphur, they do not show that it would not 
produce spray injury on the more tender varieties. Much more 
experimentation will be necessary to determine this point ; hence 
it is impossible at this time to state with any degree of accuracy 
what may be expected from the lime-sulphur sprays in the line 
of spray injury. However, there is every reason to believe that 
it may be used on the more tender varieties with much less dan- 
ger of injury than with bordeaux mixture. It is probable that 
the combined use of the two would yield the more satsifactory. 
results. That is, for the more tender varieties, use bordeaux 
mixture for the first spraying, in the spring before the leaves un- 
fold, followed with lime-sulphur for the later sprayings.— 

Baldwin spot. The disease which is generally known in 
Maine under this name is not of fungus origin. It takes its 
name from the fact that it was first observed on and occurs most 
commonly on Baldwin apples, but it is not confined to that va- 
riety. 

This disease is characterized by sunken spots distributed irreg- 
ularly over the surface of the apple, as shown in Fig. 242. These 
spots are somewhat hemispherical in shape. ‘They vary in size 
from one-eighth to one-fourth inch in diameter and have very 
much the appearance of bruises. An examination of the tissues 
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beneath shows that they are brown in color and have become 
somewhat dry and spongy. In some cases the Baldwin spot ap- 
pears on apples as they are ripening but in other cases it develops 
in storage. It may be confined to individual trees in an orchard 
or to certain branches of a tree. 

In late stages the tissues beneath the spots become shrunken 
so that the pitting is deeper. The brown coloring is not con- 
fined to the region just beneath the spot but is found also in the 
tissues surrounding the vascular bundles in later stages. 

This disease should not be confused with the spot of apples 
caused by the fungus Cylindrosporium pon Brooks, see page 
350. The fungous disease can be controlled by spraying but 
the Baldwin spot cannot be controlled by that means. The 
writers believe that confusion of these two spots of apples in the 
past is responsible for reports which have been made of the con- 
trol of Baldwin spot by spraying. The cause of the trouble is 
not well understood and until this is known little can be done 
toward finding methods of prevention. 

In many of the earlier descriptions, spots on apples caused by 
the fungus were confused with spots which are not caused by a 
fungus and a composite description was made. In New Hamp- 
shire Experiment Station Report 20, p. 342, Brooks says: “It 
would be difficult to decide from the earlier descriptions given in 
the bulletins of the New Hampshire Station whether the Fruit 
Spot or the Fruit Pit (the original Baldwin spot) was under 
special observation. ‘The descriptions are better if taken as 
applying to the two diseases than if considered as applying to 
either to the exclusion of the other. The spraying experiments 
were undoubtedly made upon the Fruit Spot. So far as the 
writer has been able to learn, a distinction between these two 
diseases has never been made.” 

The fact that the two diseases were sometimes confused and 
considered as one before the time of Brooks’ publication togeth- 
er with the name which he has applied to the fungous disease 
has led a number of people to conclude, without careful study 
of the distinction which he has made, that all of the spotting of 
Baldwin apples is due to the fungus Cylindrosporium pom. 

The observations of the writers have convinced them that the 
Baldwin spot is of common occurrence in Maine, and that apples 
affected by this disease are more seriously injured than are Bald- 
win apples affected by the fungous disease. 
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Hail injury. During the past 2 or 3 years different parts of 
the State have experienced hail storms of sufficient severity as to 
badly injure the young fruit on the apple trees. There is noth- 
ing which can be done to prevent this injury, but frequently it 
is not noticed at the time and is later attributed to fungi, insects 
ot other causes. The fruits may be badly deformed and scar- 
red resembling somewhat curculio injury but the characteristic 
crescent shaped scars of the latter are not present. Quite fre- 
quently hail injury is followed by fungous decays of the fruit 
resulting from infections of the wounds. 

Stag horn. Very frequently apple trees are seen with the 
topmost branches dead and remaining as dry sticks like antlers 
projecting above the foliage. This condition may be due to va- 
rious unfavorable conditions, but in Maine it is chiefly encounter- 
ed with old trees which have long remained unsprayed, un- 
pruned, uncultivated and unfertilized. This allows opportunity 
for wood destroying fungi to gain an entrance. Once started 
their growth will eventually destroy the whole tree. Severe 
heading back and clearing out of the dead and fungus infested 
wood followed by cultivation and fertilization should be resorted 
to. In some instances it may be necessary to top-graft to renew 
the head of the tree. The full results of such treatment do not 
show the first year. Great care should be taken not to leave 
wounds through which the spores of fungi can gain an entrance 
to cause future decay. 

Lichens on apple trees. Not infrequently complaints are re- 
ceived, particularly from coast towns, with regard to fruit trees 
being over-run by lichens, sometimes improperly called “mosses” 
by orchardists. While mosses are not uncommon on old, neg- 
lected fruit trees, lichens are much more frequent. The latter 
are foliacious growths of various colors, the more common being 
erayish and found indiscriminately upon trunks of trees, rocks, 
old fence boards, ete. Quite frequently these lichens are found 
in large numbers upon orchard trees—apples, pears and plums— 
particularly so in the states farther south. Fig. 244 represents 
a portion of a branch from a neglected Maine apple tree. A 
large proportion of the branches were covered with lichens as 
shown in the illustration. 

In temperate climates lichens occurring on tree trunks are not 
considered to be parasitic. In the tropics there is evidence that 
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one or more kinds are probably parasitic. | However, all are 
agreed that lichens are decidedly objectionable on fruit trees. 
They harbor insects and fungi, tend to keep the branches moist 
and more likely to decay, besides being untidy and unsightly. 
- While they may not secure any nourishment from the trees they 
certainly must interfere seriously with the functions of the bark 
on the younger limbs. 

Two or 3 pounds of copper sulphate to 50 gallons of water or 
a 5-5-50 bordeaux sprayed on the trees before the buds swell in 
the spring will generally destroy the lichens. A wash such as is 
used for borers consisting of one pound of potash or concen- 
trated lye to 5 gallons of water, put on with a brush, is said to 
be effective. None of these materials should be sprayed on the 
trees when in leaf on account of injuring the foliage. Thorough 
spraying with 3-3-50 bordeaux in the spring and early summer, 
as recommended for apple scab and other fungous diseases, 
would doubtless do much to hold the lichens in check, if not de- 
stroy them altogether. Hence, if the orchard is well cared for 
and sprayed it will not be infested with lichens. 


Parasitic DISEASES. 
DISEASES OF THE FOLIAGE AND FRUIT. 


Scab. Probably no other disease of the apple is of so much 
economic importance to Maine orcharding as the common apple 


scab caused by the fungus Venturia pomi (Fr.) Wint. The 


losses from this disease are not so much in the destruction of the 
fruit as in the lowering of its market value. On account of the 
attacks of this one disease, which is largely preventable, the 
financial returns from the orchards of many sections of the 
country are reduced from 25 to 50 per cent yearly.* Were it 
properly controlled in Maine a large proportion of the crop of 
some varieties which now goes as No. 2 and No. 3, might be 
marketed with the No. 1 grade. Moreover where spraying op- 
erations have not been generally practiced the importance of 
this fungus is in no way realized. For years it has been com- 
mon and widespread, particularly on certain varieties and the 
orchardist has learned to regard it as one of the things to be 


* Duggar, B. M. Fungous Diseases of Plants. p. 265, 1900. 
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expected and not as something which can and should be pre- 
vented. 

The apple scab fungus may attack the flowers, twigs, leaf- 
stalks, leaves and fruit but it is upon the last two that its appear- 
ance is most prominent. While severe attacks on the leaves do 
much to weaken the trees, often causing considerable defolia- 
_ tion, the direct monetary loss to the orchardist is greatest from 
the effects of fruit injury for the reasons mentioned above. 

Scab appears on the leaves in the form of a superficial, some- 
what velvety, olive-colored growth, darker than the leaf green.* 
This growth is more likely to be observed on the under side of 
the leaf but both sides may be attacked. It may occur in spots 
but is frequently more abundant along the line of the mid-rib 
and large veins. ‘The later stages may be compact, thin-scurfy, 
or more frequently especially if viewed with a magnifying glass 
of low power it will be seen to be rarnifying and much branched 
giving a beautiful, delicate, “moss agate” effect. Baclly attacked 
Icaves may be more or less curled and crinkled and where defoli- 
ation occurs a pronounced yellowing may appear. Fig. 247 
shows the characteristic appearance of .a well developed leaf 
attack where the spots have run together along the veins. 

Seab on apple leaves was very abundant in Maine during the 
summer of 1910 and samples showing the disease were received 
by the Experiment Station repeatedly from all of the apple grow- 
ing sections of the State. Cool, moist weather either in the 
spring or summer favors the development and distribution of 
scab, while hot, dry winds and sunny days tend to keep it in 
check. 

Two forms of spores are produced on apple leaves. If some 
of the olive-colored growth from the living leaves where the 
fungus is growing parasitically is scraped off and examined 
under the microscope a large number of the summer stage spores 
are found. ‘These, and like spores produced on the fruit spots, 
are responsible for the summer spread of the disease. In the 
winter the fungus develops saprophytically in the fallen leaves 
under the trees and there produces an entirely different type of 
spore. While the summer spores can live for some time and 
doubtless it is not impossible for them to remain alive over win- 


* Before the spores begin to form the affected areas are of a lighter 
green than the healthy parts of the leaf. 
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ter especially on fruit left on the trees or on the ground it is 
probable that much of the spring infection comes from the win- 
ter spores formed on the fallen leaves. It is a matter of common 
experience that the lower leaves on the tree are the first to show 
attacks of scab in the spring. Hence raking and burning the 
leaves would do much to lessen the danger of infection. The 
formation of winter spores takes place more readily when the 
leaves fall on sod or are partly covered by grass, other leaves, 
etc. Orchard cultivation produces conditions unfavorable to 
the propagation of scab spores and early spring plowing buries 
many of them where they will decay and do no damage. 

Scab on the fruit is too familiar to need much description. It 
first appears as small, circular, olive-colored spots on the skin 
of the apple, these later enlarge. many of them becoming one- 
fourth of an inch or more in diameter, roundish, roughish and 
dark olive-colored, usually surrounded by a light gray border. 
Several spots may coalesce and form irregular patches, some- 
times covering a large portion of the apple. In severe attacks, 
especially those resulting from early infections when the fruit 
is small, the apples often become cracked and badly distorted 
in shape due to the unequal growth of the healthy and diseased 
portions. Fig. 245 represents an apple in this condition. 

While scab on the fruit is largely a superficial growth, the in- 
jury it does directly and indirectly is by no means confined to’ 
simple damaging of the appearance of the fruit. As is pointed 
out elsewhere in this publication (p. 364) epidemics of pink rot 
and some of the blue mold decay come from secondary infections’ 
of these fungi through scab spots. Scabby apples in addition 
to being more likely to decay wither more rapidly in storage than 
do perfect apples. 

In a former publication of this Station attention was called 
to what then appeared to be a rather novel and uncommon form 
of the development of scab on apple fruit—its appearance and 
growth on apples in storage cellars.* Since the publication of 
this article certain more or less general statements have been 
found in the early Station literature indicating that somewhat 
the same thing had been noted and recorded at least 20 years 


* Morse, W. J. Me. Exp. Sta. Bul. 164, p. 4, 1909. 


Va SS oe 


— 


MAINE APPLE DISEASES. 355 


before.* From information collected since publishing the ac- 
count above referred to, it would seem that the appearance and 
spread of apple scab in storage is by no means uncommon in 
eastern States but in the past it has been largely overlooked. 
Apple scab in storage may develop on fruit which, when placed 
in the cellar, appeared entirely free from the disease. It differs 
in appearance from the spots formed out-of-doors so much that 
at first one is doubtful as to the identity of the two diseases. 
Cultures made from the storage developed spots settled this point 


_ beyond doubt. Instead of soon breaking out and producing 


olive-colored summer spores the fungus usually remains be- 
neath the unruptured cuticle, and the diseased portions appear 
as slightly sunken, small, black, somewhat shiny spots. As ob- 
served in Maine these storage developed spots have always been 
much smaller than those produced out-of-doors. Many of them 
are only of pin-head size. Brooks, however, has shown that 
they may attain a much larger size.** Tig. 246 shows the char- 
acteristic development of apple scab in storage. Doubtless much 
of the infection takes place immediately before or at the time 
of picking, but in one instance, at least, observed during the past 
winter, the evidence plainly indicated spread in storage. In a 
box of very clean No. 1 McIntosh, packed for perfect apples, 
one bearing a medium sized scab spot covered with spores was 
placed by accident. This box was placed in a relatively cool but 
quite moist cellar and when opened by one of us in mid-winter 
several apples lying immediately below the summer-scabbed ap- 
ple were covered with the small black spots above described. 
The remainder of the fruit in the box was without blemish of 
any kind 

Directions for the control of apple scab by spraying will be 
found on p. 390. Fruit from trees that are well sprayed will 
be less likely to develop the disease in storage. Scabby apples 
should be carefully sorted from the sound before storing. The 
temperature of storage should be as low as consistent with safe- 
ty and not subject to abrupt changes. Very moist storage con- 
ditions should be avoided. 


* Garman. H. Ky. Exp. Sta. Rep. 2, p. 48. 1889. 
McCarthy, Gerald. N. C. Exp. Sta. Bul. 42. p. 88. 1893. 
Henderson, L. F. Idaho Exp. Sta. Bul. 20, p. 83, 1899. 


=* Brooks, Glas, Noo. Exp. Sta. Bul. 144, p. 113, 1909. 
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Cylindrosporium fruit spot. This spot of apples which was 
first described by Brooks* is caused by a fungus, Cylindro- 
Sporium pomi Brooks. It should not be confused with the dis- 
ease of apples which has been known for several years as Bald- 
win spot and which has been studied by a number of investiga- 
tors. The Baldwin spot is not caused by the growth of a living 
organism, as has been proved a number of times by men work- 
ing in widely separated places. 

In Brooks’ paper he has distinguished very clearly between the 
two diseases, but the writers regard it as unfortunate that he has 
substituted the name “Fruit Pit” for a disease which has been 
generally known in other parts of New England under the name 
“Baldwin spot,” becatise certain writers and others have erron- 
eously used the term “Baldwin spot” so as to include an entirely 
distinct disease. It is freely admitted, however, that if no con- 
fusion would result and the disease were being described for the 
first time, “Fruit Pit” is a more accurate descriptive term. In 
a recent text-book on plant diseases, the Cylindrosporium disease 
has been indexed as “Baldwin Fruit Spot” and this leads to more 
or less confusion. The writers have heard the opinion expressed 
a number of times that the cause of Baldwin spot was explained 
by Brooks’ study of this fungus. They wish simply to assist in 
making clear the fact that Brooks recognized and described two 
distinct diseases and that the disease caused by Cylindrosporium 
pomi is not the same as the well known Baldwin spot, the char- 
acters and occurrence of which were so well pointed out by 
Jones.** Unfortunately in Jones’ account of Baldwin spot he 
includes the results of Lamson’s apparent control of the disease 
by spraying with bordeaux mixture. Brooks shows, however, 
that there is every reason to believe that Lamson’s results were 
really from the control of the Cylindrosporium fruit spot which 
he confused with the true Baldwin spot. 

The Cylindrosporium fruit spot occurs on a number of varie- 
ties of apples, and the writers are convinced by their observations 
that it does much more damage to some other varieties like the 

sellflower in Maine than it does to the Baldwin. 


* Brooks, Charles. The Fruit Spot of Apples. N. H. Exp. Sta. Report 
20: 332-305. 10908. 
** Jones, L. R. Vt. Exp. Sta. Rep. 12, p. 161. 1899. 
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According to Brooks, the Cylindrosporium disease appears 
first about the middle of August. -(The true Baldwin spot does 
not appear till nearly harvest time or in storage). When it first 
appears one notices spots of deeper red on the darker colored 
portions and darker green on the lighter portions of the sur- 
faces of affected apples. At this stage they are but slightly 
sunken, if at all, and there is no suggestion of a bruise. From 
Brooks’ studies it appears that the fungous spots on red surfaces 
become more sunken later in the season, the color gradually 
changes from brown to black, and in cellar storage the red spots 
become badly browned and sunken. The green spots may take 
a similar course but in many cases there is no marked change in 
their surface appearance. However, according to the expe- 
rience of the writers, the spots caused by the fungus are not as 
a rule so large and do not produce such deep pits in the surface 
as are characteristic of later stages of the non-parasitic trouble. 
Also on the lighter skinned apples there is not so much danger 
of confusing the two troubles when one once has the characters 
of each clearly in mind. 

On yellow-skinned apples like the Bellflower the spots are very 
conspicuous at harvest time. They are of a bright carmine, the 
older and larger having a darker, brownish center, with seldom 
any pitting even after some time in storage. The disease is of 
almost universal occurrence in Maine on this variety— so much 
so that some apple growers have come to regard the Cylindro- 
Sporium spots as a natural marking of the variety and frequent- 
ly exhibit such apples for prizes at fairs and pomological 
meetings.* 

The superficial appearance of apples of the Bellflower variety 
which are affected with the Cwlindrosporium disease is quite dis- 
tinct from that produced by the true Baldwin spot on other va- 
rieties as will be seen on comparison of Figs. 242 and 243. 

Brooks has made a careful study of the control of the Cy/in- 
drosporium fruit spot in New Hampshire. He found that in- 
fection of the apples takes place in July and that the spots make 
their appearance in August. He found that either bordeaux 


* Following the methods by which the fungus was originally isolated, 
i. e.. by transferring pieces of the browned tissue to tubes of sterile, 
distilled water, it has been obtained from these spots a sufficient number 
of times to show its constant association with them. 
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mixture or lime-sulphur gave good results in the control of the 
spot if applied at the same time or a little later than for the con- 
trol of apple scab. 

This disease is of common occurrence in Maine and it does 
considerable damage by injuring the appearance of fruit. Fruit 
growers should become familiar with the disease and make ef- 
forts to prevent the loss which it causes by reducing the price 
which they receive for their apples. 

Sooty blotch and Fly speck of the fruit. These diseases take 
their names from the appearance which the growth of the fungus 
gives to the fruit. Both are now regarded by certain writers* 
as caused by the same fungus, Leptothvrium pomi (Mont. & 
Ir.) Sace. The fungus does not penetrate into the apple. In 
the case of sooty blotch, the mycelium spreads over the surface 
covering areas which vary in size and sometimes practically the 
whole apple is covered in bad attacks. Fig. 249 is a photograph 
of an apple affected with sooty blotch. Fly speck is character- 
ized by the development of black shining bodies composed of 
fungous threads closely woven together, which occur in patches 
on the surface of the apple. 

The chief loss caused by these diseases is in injuring the ap- 
pearance of fruit and thereby lowering its market value. Neither 
sooty blotch nor fly speck is of so common occurrence in Maine 
as they are farther south. Where thorough spraying is done, 
these diseases are effectually controlled. 

Sphacropsis leaf spot. Leaf spot is a common and widely 
distributed disease of the apple in Maine. With some varieties ~ 
and under certain weather conditions a spotting of the leaves is 
caused by spray injury, see p. 348. It is a matter of common 
observation, however, that orchards or trees which have never 
been sprayed are often affected with a spotting of the leaves 
which in some cases is quite serious. 

Affected leaves show little spots of dead tissue, usually some- 
what circular in outline. The dead portion is not quite so thick 
as the surrounding green tissue and takes on a brown color. 
On the dead spots little black bodies are frequently found which 
are the fruiting portions of the fungi associated with the spots. 
The dead spots often show concentric rings. 


* Duggar, B. M. Fungous Diseases of Plants. p. 367. 19009. 
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Leaf spot of the apple has been discussed by a large number 
of writers and the cause attributed to a number of different 
fungi. In many cases the fact that a certain fungus was very 
frequently found on the spots was taken as sufficient evidence 
that it was the cause of the disease. Of recent years it has been 
questioned whether the presence of a fungus on a leaf spot, no 
matter how constantly it occurred there, should be taken as evi- 
dence that the fungus caused the disease. It has been held that 
it is necessary to isolate the fungus in pure culture and then pro- 
duce the disease by inoculation under control conditions before 
the matter could be definitely settled. In the summers of 19c6 
and 1907 Scott and Rorer* made a study of the disease in the 
Ozarks in which they isolated fungi from leaf spots and carried 
on inoculation experiments. Of the various fungi isolated 
Sphacropsis malorum Pk., the same fungus which causes a de- 
structive fruit rot (p. 362) and limb canker (p. 372 }in Maine 
was the only one capable of causing the disease when its spores 
were sprayed on the leaves. 

On account of the importance of the fungous leaf spot in 
Maine it was thought desirable to make a thorough study of the 
pathogenicity and interrelation of the various fungi found asso- 
ciated with leaf spot, fruit decays, and limb cankers in this State. 
The results of a part of this work have already been p:blished** 
and other parts will be published later. It is sufficient for our 
present purpose to state that out of a large number of fungi iso- 
lated from leaf spot in Maine Sphacropsis malorum was the only 
one which would produce the disease on inoculation. 

The results obtained here, taken together with the conclu- 
sions of Scott and Rorer and the work of Lewist in New 
Hampshire would seem to indicate that Sphacropsis is the only 
one of the fungi occurring so abundantly on the dead spots in 
apple leaves which is capable of causing the disease in this sec- 
tion of the country. 


* Scott? W. M.. and’ Rorer, J. B., Bureau Pl. Ind., U. S. D. A., Bul. 
121, Part V, pp. 47-54. 1908. 


** Lewis. C. E. Apple Diseases Caused by Coryneum foliicolum ind 
Phoma mali. Me. Exp. Sta. Bul. 170. 1909. A New Species of 
Endomyces from Decaying Apple. Me. Exp. Sta. Bul. 178, 1910. 


+ Lewis, Isaac M., N. H. Exp. Sta. Rep. 20, pp. 365-369, 1008, 
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This fungous leaf spot causes a considerable amount of loss 
in Maine orchards and this loss is not always realized by the ap- 
ple growers. ‘The dead spots in the leaves interfere with their 
function, and, in addition to this, large numbers of the diseased 
leaves fall prematurely, thus seriously mterfering with the nutri- 
tion of the trees. 

As has already been mentioned the fungus causes the canker 
of the wood and the black rot of the fruit, therefore preventative 
measures must be directed toward all 3 forms of the disease. 
Since inoculation experiments indicate that in Maine infection 
must take place before the middle of July spraying as recom- 
mended for apple scab would do much to control the disease. 
This should be supplemented with the removal and destruction 
of limb cankers and decayed fruit. . 

From their observations the writers are convinced that leaves 
of trees which are well fertilized, cultivated and generally well 
cared for are not so susceptible to the disease as the leaves of 
neglected trees. It must be borne in mind, however, that a sim- 
ilar spotting of the leaves of susceptible varieties may occur as 
the result of spray injury. 

Rust. This disease of apple leaves and fruit which does great 
damage in some apple growing districts does not seem, accord- 
ing to the observations of the writers, to be of very common 
occurrence in Maine. The fungi* which cause this trouble pass 
a part of their life upon the apple and related plants and a part 
upon the red cedar where they cause the abnormal development 
of small brown knots on the twigs which are known as “cedar - 
apples.” In the spring these knots produce thread-like tubes 
which when wet with rain swell up, become gelatinous, are 
orange-yellcw in color, and throw off large quantities of spores. 
These spores are capable of infecting apple leaves and are pro- 
duced when the latter are young and most susceptible to infec- 
tion. 

On the apple leaf there is first a thickening of the tissues in 
small spots at the points of infection. Later in the season these 
thickened places become ruptured on the under side and short, 


* Apple rust may be produced by Gymnosporangium macrocarpus Lk., 
or G. globosum Farl. It is not known which species is responsible for 
the rust in Maine but probably it is the latter. The red cedar, Jumi- 
perus virginiana L, is the alternate host for both. 
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thread-like growths project beyond the broken epidermis. 
Orange-colored spores are formed in these places. It is on the 
leaves and fruit of the apple that the injuries caused by this rust 
become of economic importance. Spraying has not been very 
successful in controlling this disease. Where the rust appears, 
the removal of red cedars from the neighborhood of apple or- 
chards is recommended. 

Powdery mildcw. ‘The common name for this trouble comes 
from the appearance of the affected leaves which is shown in 
Fig. 248. The fungus, Podosphacra o.xyacanthae (DeC.) De- 
Bary, grows upon both surfaces of the leaf but does not pene- 
trate the tissues, except to throw in short feeding branches. 
During the summer many spores are formed and it is the masses 
of spores which give the white powdery appearance. The par- 
asite spreads rapidly by means of these summer spores. Later 
in the season another stage of the fungus develops on the dis- 
eased leaves and this is indicated by the presence of small but 
plainly visible, spherical, black bodies which are scattered here 
and there among the white mycelium. Spores are produced in 
these bodies which carry the fungus over winter. _ 

On the apple, the chief damage done by this fungus is in its 
attacks upon nursery stock where it catises considerable loss. 
Spraying with diluted lime-sulphur should go far toward con- 
trolling this disease. 


FRUIT DECAYS. 


During the past 3 years this laboratory has devoted consider- 
able attention to a study of the fungi which cause decay of ap- 
ples in Maine. Fungi have been isolated from decaying apples 
from various places and these have been tested by means of in- 
oculations in order to determine the extent to which each was 
capable of causing decay. It has been found that Maine has a 
considerable number of the apple decay fungi which have been 
described from other places but the relative amount of rot caused 
by some of these fungi under local conditions differs materially 
from the amount attributed to the same fungi in other parts of 
the United States. For example the “bitter rot” fungus while 
it occurs here does very little damage in comparison with the 
amount of loss resulting from its attacks in other sections. The 
apple decays which have been found in Maine will be described 
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in the following pages together with the means of control so far 
as these measures are understood. 

Black rot. This rot is caused by Sphacropsis malorum Pk. 
which also causes a decay of pear and quince. The fungus at- 
tacks apples both on the tree and in storage and is responsible 
for much of the rot on the trees in this State. It is capable of 
causing decay of green fruit but its progress is much more 
rapid in apples which are ripe or nearly ripe. Early apples are 
especially susceptible. As a cause of storage decay. Sphacropsis 
probably ranks second to Penicillium which is described below. 
On account of the relation to leaf-spot, and limb cankers as well, 
the black rot fungus in distribution and economic importance 
probably ranks second in the State to that which causes apple 
scab. ; 

Black rot of the apple takes its name from the appearance of 
the fruit in the late stages of the decay. In early stages, the 
decayed region is brown in color but the mycelium of the fungus 
takes on a dark color with age and thus colors the apple. The 
fungus usually enters the apple at either the blossom or stem 
end, and, if the temperature is favorable for growth, spreads rap- 
idly and causes the complete decay. The decaying region is 
marked by concentric rings. When the mycelium has grown in 
the apple for a sufficient length of time the threads begin to form 
little aggregations just beneath the epidemis which develop into 
the small black bodies which later break through the epidermis. 
The spores of the fungus are formed inside these bodies and es- 
cape through an opening at the apex. The appearance of an ap- 
ple in this stage of the decay is shown in Fig. 250. There is only 
one other fungus (Phoma mali, see p 365) which in Maine 
causes a similar appearance of decayed apples and the amount 
of loss caused by that fungus is small as compared with the loss 
caused by Sphacropsis. 

Since the fungus which causes the black rot of apples also 
causes a clisease of the wood and leaves, any means of control 
of the rot must take into consideration these sources of infection 
of the fruit. Old, diseased trees are almost certain to produce 
Sphacropsis spores in large numbers on dead and dying limbs 
and these spores are ready to infect the apples as they mature 
and to cause their decay. One good means of control then is to 
remove the source of infection by cutting out and burning all 
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dead and diseased wood. All decayed fruit should also be de- 
stroyed. If this is followed by the spraying which is recom- 
mended for apple scab it will go far toward the control of this 
disease. 

Penicillium or blue mold decay. This is the rot of apples 
which is caused by the common blue mold which is familiar to 
every one on preserved fruits, jellies, etc. Blue mold grows as 
a saprophyte on a large number of dead organic substances and 
produces large numbers of spores so that the spores are prac- 
tically everywhere present and may start a new growth of the 
mold whenever they fall upon a substance which furnishes a 
suitable food supply provided that the temperature is favorable 
for growth. It is a widespread cause of decay in Maine, es- 
pecially where the fruit has not been carefully handled. 

This decay of apples is probably caused by mure than one 
species of this genus. In some cases other fungi aid in the decay 
but since Penicillium breaks out and shows more prominently on 
the surface of the apple, it is often held responsible for more of 
the decay than it causes. There can be no doubt, however, that 
one or more species of Penicillium cause a large amount of the 
soft rot of stored apples. This is primarily a rot of ripe apples 
and does not cause decay of green fruit. The threads of the 
fungus cannot penetrate the uninjured epidermis of the apple but 
must gain entrance through injured places such as bruises, cuts, 
cracks, worm holes, spray injured places or scab spots. It 
spreads rapidly in ripe apples and complete decay takes place in 
one to two weeks. The tissues become soft and are light brown 
in color. Little tufts of mycelium which bear the spores break 
out on the surface of the decayed region as shown in Fig. 251. 
These tufts soon become light blue or blue-green, later gray- 
green to brownish in color. Apples rotted by Penicillium take 
on a characteristic moldy odor and taste. 

Since the fungus enters the apple through wounds, any means 
of control of the rot must look to the prevention of injuries to 
the epidermis. Care must be taken to produce good, sound ap- 
ples and then these should be picked and handled in such a way 
as to avoid cuts and bruises. The apples should be stored where 
the temperatures are as low as can be maintained with safety 
from freezing. 

Bitter rot. This disease which does so much damage in some 
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apple growing regions is caused by Glomorclla rufomaculans 
( Berk.) Sp. & von Sch., and is found occasionally in Maine, but 
its occurrence is so rare that it is not necessary to recommend 
special means for its control. Moreover it does not seem that 
bitter rot will do great damage under Maine climatic conditions 
if the recommendations with regard to the removal of cankers 
and spraying are followed as are given for the black rot fungus. 
Where bitter rot is prevalent spraying later in the season is nec- 
essary. Fig. 252 shows the appearance of this rot. ‘The fungus 
found here: differs in certain characteristics from the form de- 
scribed from farther south and there is some evidence from our 
inoculations that it is not so actively parasitic. 

Brown rot. The brown rot of the apple is caused by 
Sclerotinia fructigena (Pers.) Schroet., the same fungus which 
causes the destructive brown rot of peaches and plums. ‘This 
decay of apples occurs to some extent in Maine and in some cases 
may do considerable damage. The fungus spreads through the 
apple rapidly and in the early stages the surface of the decaved 
region is smooth and brown. Later little tufts of fungus threads 
break out on the surface of the apple and these produce the 
spores as shown in Fig. 253. Often when this rot takes place 
in storage, away from the Il ght, the tufts of spores do not break 
out on the surface and the skin assumes a_ shiny black color. 
The apples become shrunken and wrinkled as they dry and in 
some cases these mummied apples hang on the trees over win- 
ter. It is these mummied apples which carry the fungus over 
from one year to another and for that reason all decayed fruit 
both on the trees and on the ground should be destroyed. The 
spraying for apple scab will also help to control this fungus. 

Pink rot. In some seasons, especially when it is warm and 
wet at the time of harvesting, scabby apples are attacked by 
a fungus, Cephalothecium roscum Cda., Fig. 254. This is 
called pink rot on account of the appearance of the spots where 
the fungus grows out to produce its spores. The fungus, usual- 
ly a saprophyte, occurs on a large number of dead parts of 
plants. Therefore, the material for the infection of apples is 
present whenever the conditions are favorable for the growth of 
this fungus. The fungus is unable to penetrate the uninjured 
epidermis of the apple and scab spots afford the chief means of 
entrance. To avoid loss from pink rot it is necessary to produce 
apples which are free from scab. 
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Altcrnaria decay. A decay of apples caused by a species of 


- Altcrnaria was first described from Colorado by Longyear.* 


This fungus entered the apple at the blossom end and produced 
a cob-webby growth of mycelium around the seeds. An Alter- 
naria has been found a number of times associated with apple 
decays in Maine. This fungus usually occurs on injured places 
such as the blossom end injured by insects or broken places in 
the skin. Associated with other fungi this Alternaria forms a 
rather thick, dry covering of mycelium over the injured place. 
The fungus does not usually penetrate very deeply in such cases 
but when ripe apples are inoculated from pure cultures, it is 
found to be capable of causing a complete decay. This fungus 
alone has been reisolated a number of times from decaying ap- 
ples which had been inoculated, thus proving that it caused the 
decay. The apple decay Altcrnaria differs sufficiently from a 
species of the same genus which has been found repeatedly on 
dead spots in apple leaves and on dead parts of other plants so 
that the two fungi can be distinguished readily in culture. The 
Altcrnaria from apple leaves has not been found to cause decay 
of the fruit upon inoculation. 

Botrytis decay. A species of Botrytis causes a part of the 
decay of apples in Maine. It has been found causing a rot of 
early apples on the tree and inoculations have shown that it not 
only attacks ripe fruit but that it is capable of causing a rot of 
green apples. The fungus spread, rather rapidly in thé tissues 
of winter apples which were inoculated early in August so that 
in 2 weeks one-half of each apple was decayed. It causes a 
rapid and complete decay of ripe apples. 

Phoma decay. ‘This rot is caused by Phoma mali Schulz & 
Sacc., which is able to attack both wood and fruit. A more ex- 
tended account of this fungus is given in Bulletin 170 of this 
Station. It causes only a slight decay of green apples but when 
ripe apples are inoculated the rot spreads almost as rapidly as in 
the case of some of the well known apple destroying fungi. 
When the fruit is thoroughly invaded the pycnidia break out on 
the surface giving somewhat the same appearance as in the case 
of black rot but there is usually considerable mycelium on the 
surface of the apple and this is white in color. The appearance 
of an apple 34 days after inoculation with Phoma mali from a 


* Longyear, B. O. Col. Exp. Sta. Bul. 195, 1905. 
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pure culture is illustrated in Fig. 255. The fungus was reiso- 
lated in pure culture from this apple. 

Hypochnus decay. Eustace* has described a decay of apples 
ir New York caused by a species of Hypochnus. A fungus 
which agrees in certain characteristics with the one described 
by Eustace has been found here associated with a surface spot- 
ting or pitting somewhat like the Baldwin spot and Cylindro- 
Sporium troubles of apples. The fungus which we have had in 
culture for 3 years has never fruited, although it has been grown 
on a variety of culture media and so it is impossible to state pos- 
itively that it is the same fungus which Eustace studied but it 
has the same kind of clamp connections of the cells of the my- 
celium and the fungus agrees in appearance with his descrip- 
tion. Inoculations with this fungus caused only a small sunken 
spot of decayed tissue at the point of inoculation. 

Fusarium decay. The examination of decaying apples from 
a large number of sources has frequently shown the presence of 
Fusarium spores. In some cases Fusarium has been found 
fruiting on the surface of decayed fruit, the rather thick masses 
of spores giving a pink color, in other cases the mycelium has 
been found in the cavity around the seeds sometimes destroying 
the seeds. In the seed cavity it is either white or reddish in col- 
or. The spores are produced in considerable numbers on this 
mycelium. Fusarium is sometimes found associated with other 
fungi forming a thick felt-like growth over injured places on the 
surface of apples. From such a growth on one apple one of us 
(L.) has isolated 8 different fungi, 4 of which, including one 
species of Fusarium, caused complete decay of ripe apples upon 
inoculation from pure cultures. In advanced stages of Fusarium 
decay, white mycelium breaks out on the surface of the apple 
as shown in Fig. 256. A study is being made of the apple 
decays caused by species of Fusarium and a detailed account will 
be published soon in a bulletin of this Station. A Fusarium de- 
cay has been described from Europe by Osterwalder,y but so 
far as the writers are aware no such decay has been reported in 
America. In this investigation 3 forms of Fusarium have been 


*~ Hustaces bee aN Yerotate stay bulii235,.pp 123-1205 19038: 

+ Osterwalder. A. Ueber eine bisher unbekannte Art der Kernohst- 
fiule, verursacht durch Fusariuin putrefacicns Nov. spec. Centralbl. 
Bakt. Zweite Abt. 13. 207-213; 330-338. 1904. 
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isolated from decaying apples, and have been found to cause 
decay of both green and ripe apples. These have been grown 
in pure culture from one to two years and show such differences 
in cultural characteristics as to make it seem probable that they 
are different species. One of these bears considerable resemb- 
lance to F. putrefacicns Osterwalder, but does not seem to be 
identical. One of the others has been found to cause not only 
a decay of apples but to cause decay of parts of a number of 
other plants. Its occurrence on one of which at least practically 
insures the presence of spores of this fungus at the time when 
the infection of the apple would take place. 

No special recommendations can be made for the control of 
these apple rots at this time. In a general way it may be said 
that the same methods which apply in the case of the well known 
apple decays will probably go far toward the prevention of loss 
from these fungi. 

Verticillium decay. In 1908, a fungus was isolated from ap- 
ples and tested by means of inoculations which, while it does not 
seem to be of very common occurrence, causes a distinct decay 
of both green and ripe apples on inoculation. This fungus 
spreads through the tissues of ripe apples at as rapid a rate as 
Penicillium but it produces a very different effect. The diseased 
portion is not soft but is rather hard and the affected apple keeps 
its normal shape for some time. The decayed tissue has an 
odor and taste which is characteristic and rather pleasant, not 
unlike that of dried cocoanut. Cultures of the fungus on prune 
agar give the same odor. 

The causal fungus grows readily and spreads rapidly in plates 
of prune agar. It produces large quantities of spores. ‘The 
masses of spores are white when young but become green with 
age. On the basis of the spores and of the manner in which they 
are borne in culture this fungus has been classified as a species 
of Verticillium. It is possible that this fungus, which is capable 
of causing a distinct decay, may be responsible for a part of the 
rot which is attributed to other fungi for when apples were in- 
oculated with it, the fungus did not break out on the surface and 
produce spores. 

Endomyccs decay. In Bulletin 178 of this Station a new spe- 
cies of Endomyccs is described which was found to cause a de- 
cay of ripe apples but which did not attack green fruit. This 
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fungus is of interest not so much on account of its economic im- 
portance, but because it represents a genus new to America. 

Rhisopus decay. A soft rot of over-ripe apples is sometimes 
caused by black mold. This rot may be recognized by the fact 
that the mycelium which grows out over the surface of the af- 
fected apple is composed of thicker threads than are found in 
other apple decay fungi. If apples attacked by the black molds 
are kept in a warm, moist place the mycelium forms a thick 
growth on the surface. The spores are borne in little capsules 
on the ends of long stalks. When the spores are mature the 
whole mass becomes black in color. 

The black molds are regarded as saprophytes as they are able 
to attack only ripe apples. They may cause considerable loss, 
however. ‘To prevent this loss it is necessary to use the same 
precautions that are taken in the case of blue mold. 

Other apple rots. In the course of the study of apple dis- 
eases, fruit has been inoculated with a number of other fungi 
isolated from wood, leaves, or fruit of the apple in order to deter- 
mine whether these fungi are capable of causing decay. 
Coryneum folticolum Fckl., and a species of Cytospora from 
diseased wood, produced a small amount of decay ; Coniothyrium 
pirina (Sacc.) Sheldon, Phyllosticta limitata Pk., Cladosporium 
herbarum (Pers.) Link, and 3 undetermined species of 
Aspergillus, showed a little growth at the points of inoculation 
but did not spread to cause decay. One fungus which has been 
determined as Dematium pullulans DeBary has been found con- 
stantly associated with diseased apple tissues not only of the fruit 
but also of the leaves and wood. On account of the constant 
association of this fungus with apple rots, it was tested by means 
of inoculations but it did not cause decay. It may be possible, 
however, that when associated with other fungi the decay is 
hastened by its presence. 


DISEASES OF THE WOOD. 


Canker and Twig-blight. ‘The term canker has become such 
a general one as not to admit of easy definition. It is commonly 
used to describe the condition of branches of trees in which an 
area of bark has been killed and has broken away so that a por- 
tion of the wood is laid bare or is covered only by cracked and 
roughened bark which does not protect the wood. In the 
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writers’ opinion the term “canker” as applied to diseased areas 
on trees should be restricted to those characteristic lesions on the 
trunk and limbs which are the result of alternate attempts to 
heal, with the formation of new wood, followed by farther killing 
of the living tissue. In early stages of development, cankers show 
a region of sunken discolored bark and it is only in later stages 
that the bark breaks away. Cankers have been described as 
caused by frost, sun-scald, fungi, and bacteria. A considerable 
number of different fungi have been reported as causing canker 
of apple trees in different parts of the United States. These 
vary greatly in the amount of damage which they do in different 
regions. In some cases, a fungus which causes a great amount 
of injury to the trees of one region occurs rarely or not at all in 
another region. 

The injury of apple trees through winter-killing is discussed 
on pages 341-344. Much of the disease of apple trees which 
Maine orchardists have been calling canker for the past 3 years 
had its origin in the severe winter of 1906-7. Some of the in- 
juries resulting from that winter and the seasons following might 
possibly be properly classified under the term “frost canker.” 
On the other hand, when whole trees were so badly injured that 
they died either that year or the year following, the injury was 
too wide-spread and acted too quickly to be regarded as canker. 
There are a number of forms of winter injury and the frost 
canker is only one of them. ‘The frost canker is a local injury 
which tends to heal over under favorable conditions for growth 
unless the new growth is killed by another period of low tem- 
perature before it has become hardened. In this way the frost 
canker may spread, or in other cases the injured bark may serve 
as a place for the entrance of a parasite which may then spread 
in the bark and outer layers of wood and kill a rather large area 
in a single year. 

So far as they have been investigated it has been found that 
the organisms which cause canker of fruit trees in Maine are, in 
a large measure, wound paratites. They are unable, as a rule, to 
penetrate the uninjured bark but must enter through wounds. In 
this sense, the places injured by freezing serve the same end as 
wounds of any other kind. However, it may be pointed out that 
cankers caused by fungi do not spread so rapidly as to kill trees 
in the short time which has been observed in the case of winter- 


370 MAINE AGRICULTURAL EXPERIMENT STATION. I9QIO. 


killed trees in this State. In the case of young trees the fungus 
may in some cases girdle the tree in a few weeks and thereby 
cause its death. The same holds true of small branches of old 
trees, but in the case of large branches the fungus usually spreads 
but a few inches each year forming true cankers, and the rough, 
blackened areas that are frequently seen on large branches often 
represent a development of several years. The living tissues 
attempt to heal over the wound by the formation of callus and 
in some cases with considerable success. Often the parasite 
ceases to spread in the bark when the dry season of summer 
comes on and a crack forms between the healthy and diseased 
bark. The following year the diseased area may continue to 
spread or the callus may check it considerably. Often other 
fungi, some of them saprophytes, grow upon the dead bark. 
Thus it may be seen that while fungi which enter through win- 
ter injuries may spread and ultimately do great damage to the 
tree, there is no reason to believe that the death of large trees 
which was observed in Maine orchards immediately following 
the winter of 1906-7 was due to a parasitic organism because the 
trees died in many cases in too short a time for their death to 
have been caused by such organisms. On the other hand, there 
were many places injured by that winter, which became infected 
by fungi. Where these have been neglected the diseased areas 
have spread from year to year and have done much damage, 
often developing into true cankers. 

There are many other wounds than those caused by gendine 
through which parasitic fungi may enter. By this it is not meant 
that every wound that is made in the bark will necessarily be- 
come infected and develop into a diseased area. Frequently 
small wounds in the bark of young branches heal over quickly, 
without infection and no serious damage is done. In many 
cases, however, the spores of parasitic fungi are carried to 
wounds. ‘This is especially liable to be the case when diseased 
branches are allowed to remain on the trees, or old neglected 
trees in the neighborhood produce abundant crops of fungus 
spores from year to year. Some of the ways in which wounds 
are made are: Barking of trunk and branches by machinery 
in cultivating and caring for the orchard; injuries by ladders and 
by men in picking fruit; branches are sometimes injured by 
props used to support a heavy load of fruit especially when they 
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are carelessly placed in position; in some cases hail-stones split 
the bark of small branches. Care should be taken to avoid any 
injury which is within the control of the orchardist. Wounds 
are sometimes kept from healing over by the woolly aphis which 
forms little cottony patches in wounds and by delaying the heal- 
ing over process makes a favorable place for the entrance of a 
parasitic fungus. 

Maine has only a few of the fungi which have been reported 
as causing canker in other parts of the country. Each section 
of the country seems to have one fungus which is responsible for 
a large part of the canker in that region. In this State, the fun- 


gus which causes the greatest damage is the black rot fungus, 


Spacropsis malorum Pk.; the bitter rot fungus occurs only very 
rarely in this region; Myxosporium corticolum Edgerton, is very 
common and apparently does some damage although it does not 
seem to be a very active parasite; Coryneum folticoium Fckl., 
and Phoma mali Schulz & Sacc., have been described in Bulle- 
tin 170 of this Station as causes of disease in this State; Cyto- 
spora sp. may cause some damage but it is not extensive. The 
European apple canker caused by Nectria ditissima Tul. and the 
blister canker, Nummularia-discreta Tul., may be present in the 
State but they have not been observed. 

Closely associated with canker caused by fungi is the killing 
back of small branches and twigs caused by the same organisms. 
In searching orchards in the State for cankers we have found this 
dying back of the branches and water-sprouts much the more 
common of the two. The fruiting bodies of the same fungi 
have been found on both, and cankers on larger limbs have been 
found repeatedly which apparently started from the disease fol- 
lowing back on a smaller branch or twig. Inoculations with 
canker producing fungi early in the spring show that they are 
capable of killing the young twigs very rapidly and run back 
a considerable distance in a single season. A twig blight may 
be caused by the pear blight bacillus, but pear blight is rather 
uncommon in Maine. Moreover the entire absence of the char- 
acteristic “fire blight” has been noted repeatedly on pear trees 
growing within and alongside of apple orchards affected with 
the fungous twig blight. 

In many ways the dying back of small branches is like the 
development of canker. The fungus may spread back only a 
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short distance each year for a number of years or, as indicated 
above, the spread is rapid and the branch is killed back a con- 
siderable distance in a single year. It is probable that in many 
instances the young wood is injured by freezing and the fungi 
gain entrance in this way.* We have observed the same thing 
where young nursery stock has become infected through wounds 
made in cutting back when set. ‘Twigs and limbs affected in 
this way should be cut off well below the diseased portion and 
the wounds protected from farther infection. 

Sphaeropsis canker. ‘The canker caused by the black rot fun- 
gus, Sphaeropsis malorum Pk., is widely distributed in Maine. 
This disease is known as “The New York Apple-tree Canker,” 
because it was first described from New York.** This fungus 
causes the black rot of the fruit and a leaf spot as well as the 
disease of the wood. 

The appearance of different early stages of cankers caused by 
this fungus is shown in Figs. 257, 258 and 259. The dark 
colored, cracked bark of the older, central parts, some of the 
small, black pycnidia or spore bearing bodies, and the crack 
between the healthy and diseased bark are shown in Fig. 257. 
This also shows, somewhat indistinctly, where cracks have 
formed between the healthy and diseased bark at the end of 
each growing season for at least 3 years. In this and in Figs. 
258 and 259 infection probably took place on a smaller twig or 
branch and followed back to the larger branch as suggested by 
the small, dead stubs. It is not always possible to see the extent 
of each season’s growth on account of other fungi and lichens 
growing over the dead bark. 

The fungus attacks either young or old branches and the 
amount of damage depends on the amount of bark and adjoin- 
ing surface portions of the wood which is destroyed. In some 
cases a branch may be girdled in a short time and death of that 
-branch results, but in other cases the canker spreads for years 
on one side of the branch before it is completely girdled. The 
other side of the branch in such a case may become somewhat 
enlarged. 

To control this canker, the orchardist should remove all dead 


* The manner in which young twigs and fruit-spurs become infected 
by fungi is a matter which needs farther investigation. 
** Paddock, Wendell, N. Y. Exp. Sta. Bul. 163, 1890. 
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branches, and all old neglected trees such as one frequently sees 
along the roads and burn them. Branches which show bad can- 
kers should be cut off back of the canker and burned. In the 
case of young cankers, the branch can frequently be saved by 
cutting away the diseased tissue down to healthy wood, disin- 
fecting with a solution of copper sulphate, one ounce to one 
gallon of water, or corrosive sublimate, one part to 1000 of 
water, and then painting over with pure white lead in boiled 
linseed oil or coating with a good quality of grafting wax. The 
trees should be gone over carefully a number of times each year 
and developing cankers and wounds should receive attention. 
Spraying for apple scab will help to control the cankers by 
reducing the amount of material for infection and by covering 
wounds with the fungicide. All decayed fruit should be de- 
stroyed, since the black rot of the fruit and this canker are 
caused by the same fungus. The treatment outlined should go 
far toward controlling cankers caused by other fungi in this 
State. 

Bitter rot canker. ‘This canker caused by the fungus which 
causes bitter rot of the fruit is of rare occurrence in Maine. 
On the dead bark the fungus produces little black pustules from 
which, when they are mature, pinkish masses of spores exude. 
The spores from cankers cause much of the early infection of 
fruit on the tree each year. The appearance of the diseased 
bark of a young tree caused by inoculation with the bitter rot 
fungus is shown by Fig. 260. 

Myxosporium canker. The fungus causing this disease has 
been much confused in the past with Sphaeropsis malorum. 
Edgerton’s* study of the fungus has shown that the two are 
entirely distinct. This fungus is of very frequent occurrence 
in Maine, but its economic.importance in this State is somewhat 
in doubt. So far as observed the damage which it does is con- 
fined to killing outer portions of the bark on old limbs and the 
killing back of the bark on younger limbs and twigs rather than 
to the production of true cankers. On such branches the fruit- 
ing pustules are found on the part which was first killed. The 
dead bark is separated from the healthy bark by a sharp line 
and is sunken as is shown in Fig. 261. The appearance of these 


* Edgerton, C. W. Two little known Myxosporiums. Annales 
Mycologici VI: 47-52. 1908. 
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branches is very characteristic and they can be recognized by 
one who has become somewhat familiar with the various can- 
kers and twig blights, without microscopic examination of the 
fungus. There is some reason to believe that the fungus is not 
a very active parasite and it may be possible that such diseased 
branches have been injuriously affected by some other agency 
before the attack of this fungus.* 

Coryneum and Phoma cankers. In the examination of apple 
cankers the. spores of Corynewm folucolum and Phoma mali have 
been found of quite frequent occurrence. Inoculation experi- 
ments in 19cQ proved that both of these fungi were capable of 
causing disease of healthy bark of apple branches. For a de- 
tailed account of the study of these fungi the reader is referred 
to Bulletin 170 of this Station. The appearance of different 
stages of Coryneum cankers is shown in Figs. 262 and 263. 

Cytospora canker. A species of Cytospora has frequently 
been found on small branches which have been killed back but 
no true cankers have been seen. Those lesions observed have 
much the same appearance as has been described for branches 
on which Myrosporium is found. After a little experience one 
can distinguish the two fungi on the bark without the aid of the 
microscope. 

In Bulletin 191 of the New York Station it is suggested that 
a species of Cytospora found on diseased apple branches in that 
State is probably parasitic. The Cytospora which occurs on 
apple branches in Maine has been isolated, grown in pure cul- 
ture where it fruits abundantly, and inoculations have been made _ 
in small branches in the orchard. The fungus made only a 
slight development in the injured tissue at the points of inocu- 
lation, while inoculations made the same day on the same 
branches with Sphacropsis developed well rearked cankers. The 
indications are that the species of Cytospora which is found in 
Maine is very slightly if at all parasitic. 

Pear blight cankcr. ‘The canker of apple trees caused by the 
pear blight organism, Bacillus amylovorus (Burril) DeToni., 


* The fungus has been isolated from such diseased branches and has 
been grown in this laboratory upon sterilized apple wood and bean pods 
for several months. Spores were produced in the cultures about one 
month after the fungus was transferred from plates to bean pod 
tubes. Some inoculations have been made and the results of these 
will be given in a later publication. 
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which has been reported as causing a great amount of damage 
in apple orchards in other states, has not been found in Maine, 
though careful search has been made for it. Almost none of 
the characteristic twig blight or “fire blight” on the pear which 
is a good indication of the presence of the organism has been 
seen. If this disease occurs on the apple in this State, it is of 
very rare occurrence. 

Crown Gall. Apple trees, particularly nursery stock, some- 
times have galls or knots which are usually located near the 
surface of the soil in the region of the collar. These galls are 
often covered with many fine roots giving them a hairy appear- 
ance. Such growths have been reported on a number of plants 
which are closely related to the apple and also on other plants 
which are not closely related. 

In the earlier studies of this disease the cause was not under- 
stood. Injuries to the roots and unfavorable conditions of soil 
and moisture were advanced as causes of the trouble. Experi- 
ments were carried on in a number of places, however, which 
demonstrated that the disease is communicable. In 1900, Tou- 
mey* published an account of his studies of crown gall in which 
he reports the results of extensive inoculation experiments. He 
concludes that the disease is infectious and is caused by a slime 
mold. The nature of this organism made impossible the use 
of pure cultures in inoculations. 

More recently Smith** and Townsendt have studied crown 
gall on a number of plants and they have been able to prove 
quite conculsively that at least a part of the crown gall of the 
apple is of bacterial origin, caused by the organism Pscudomonas 
tumefaciens Erw. Smith and Townsend. 

The organism was first isolated from galls on the Paris daisy 
and inoculations showed that it could produce the disease. 
Inoculations of tomato, tobacco, potato, sugar beet, grape, car- 
nation, raspberry, peach and apple were also followed by the 
development of galls. This led to the isolation of organisms 


*Toumey, J. W. Ariz. Exp. Sta. Bul. 33: 1-64. 1900. 

* Smith, Erwin F. and Townsend, C. O. A Plant Tumor of Bac- 
terial Origin. Science, N. S. 25: 671-673. 1907. 

+ Townsend, C. O. A Bacterial Gall of the Daisy and [ts Relation 
to Gall Formation in Other Plants. Science, N. S. (Abstract) 29: 273, 
190). 
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from the galls of peach, hard galls of apple, hairy root of apple, 
hops, rose, and chestnut, which were found to be very similar 
if not identical with the organism from the daisy. 

The fact that crown gall of the apple is now definitely known 
to be caused by a parasite which also causes galls of a number 
of other plants is of great importance in the control of the dis- 
ease. It will be readily seen that young apple trees should not 
be set in land on which another plant affected with this disease 
has been grown. 

In the apple, the greatest amount of infection is likely to take 
place in nursery stock, as the trees are grown rather closely in 
the nursery row. When affected trees are set in the orchard, 
new galls develop from year to year and in many cases the trees 
weaken and die. Little good is accomplished by cutting off the 
galls at the time of setting the trees, as it is practically impos- 
sible to remove all of the infected tissue and new galls develop. 
It is best to secure apple trees from nurseries which are free 
from the disease, but in case diseased trees are received they 
should be destroyed. In the cultivation of orchards in which 
trees affected with this disease are known to occur, care should 
be taken that healthy trees do not become infected through in- 
juries near the surface of the ground. 

Wood destroying fungi. It is a well known fact that the 
heart wood of apple trees is often decayed. In many cases the 
extent to which the wood has been destroyed is not realized by 
the owner of a tree until it is blown over by a heavy wind and 
it is found that only a thin shell of sap wood remains. Such a - 
condition is shown in Fig. 265. 

It is not so generally understood by orchardists that this decay 
is caused by the growth of fungi. In some cases the mycelium 
of a fungus may grow on the interior of a tree for years before 
there is much evidence of its growth on the outside. Then after 
the mycelium has stored up a sufficient amount of food, the 
fungus produces its fruit. In many cases these wood destroy- 
ers belong to the bracket or shelf fungi of which a number of 
species have been reported on the apple. Very frequently the 
wood of apple trees is badly decayed before the fungus fruits 
and then it is too late to apply a remedy to the tree. 

Wood destroying fungi enter the wood of trees through 
‘wounds which may be caused in various ways. Some of the 
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common ways are barking by machinery in cultivation and in- 
juries by such animals as rabbits and mice, and by borers. 
Broken or improperly pruned branches make a good place for 
the entrance of fungi. A broken, splintered branch which will 
hold moisture makes an excellent place for the germination of 
spores and the mycelium after it has grown for a time under 
favorable conditions is able to penetrate the wood. Care should 
be taken to remove all such broken and splintered branches and 
in removing them long stubs should not be left which will be 
slow in healing over if they heal at all. In pruning the branch 
should be cut back as close to the larger branch or trunk as pos- 
sible, and the surface of the wound should be parallel and as 
near as possible on line with the surface of the main trunk or 
branch. Such a wound if protected will heal over without in- 
jury to the tree, while even a short stub will never do this, 
although the wound made is much smaller. Much of the heart 
rot is caused by fungi which gain entrance through stubs left 
by improper pruning. When it is necessary to remove large 
branches, the wound should -be painted or otherwise protected. 

Wood destroying fungi may also enter the wood through 
places in the bark injured by canker fungi and by frost. Here 
again may be emphasized the necessity of attending promptly 
to the treatment of all wounds of whatever origin, as the con- 


trol of wood destroying fungi must be a matter of prevention 
and not of cure. 


ORCHARD SANITATION, SPRAYS AND SPRAYING. 

From the foregoing pages it will be seen that all attempts at 
the control of fungous pests of the orchard must in a large 
degree be directed toward the application of preventative rather 
than curative measures. While spraying is beneficial and should 
be practiced by all, it should be supplemented by thorough or- 
chard sanitation. No dead or diseased limbs, cankers, or mum- 
mified fruit should be allowed to remain on the trees or in the 
orchards. Particular attention should be given to the removal 
and destruction, by burning, of all rubbish, litter, decaying wood 
or fruit which might serve as breeding places for fungi or for 
insects. The good effects of cultivation in the orchard are by 
no means confined to those which tend to make available the 
food supplies contained in the soil and to the conservation of 
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moisture. It also assists materially in the control of the fungous 
and insect pests of the orchard, particularly the latter. 

As has already been pointed out (p. 340), the vegetative por- 
tions of the fungi causing disease are deep within the tissues 
of the plant beyond the reach of destruction. Hence sprays are 
of value largely to prevent the entrance of parasites into the 
healthy tissues and not as agents to kill them after they have 
once gained entrance. To be successful the spray must be on 
the fruit or foliage in advance of the spore of the fungus. 

For many years bordeaux mixture has been practically the 
only spray used on orchard trees for the control of fungous 
diseases. While it has proven in every way efficient in con- 
trolling most of the destructive fungous diseases of the orchard, 
it has been found that the fruit and foliage of certain varieties 
of apples are frequently injured by the spray. As a rule the 
beneficial effects resulting from disease control have far out- 
numbered the ill effects of spray injury. That certain varieties 
of apples are susceptible to spray injury, or bordeaux injury 
as it is frequently called, especially if rainy, damp or cloudy 
weather is experienced at or immediately following the applica- 
tion of the spray, has been held responsible in a considerable 
measure for the lack of more general adoption of spraying by 
Maine orchardists. In too many cases the fact that many varie- 
ties (see list on p. 346) are seldom, if ever injured by bordeaux 
mixture kas been entirely overlooked. Neither has it been 


understood that the danger from bordeaux mixture can be min- 


imized largely, in many seasons, by applying the spray only dur- 
ing periods of bright, sunny weather, and avoiding its use, if 
possible, when there are several, successive, cloudy, rainy days. 

However, there has been and is a demand for a fungicidal 
spray which will control the various plant diseases and still cause 
no injury to the foliage and fruit of the more tender varieties. 
Experiments begun by Scott* in spraying apples and peaches, 
the latter being very susceptible to bordeaux injury, and later 


taken up by others in various parts of the country, indicate that, 


in the different lime-sulphur sprays we have the promise of 
something which may control certain of our orchard diseases 
nearly if not quite as well as bordeaux mixture and if not used 


*Scott, W. M. Self-boiled Lime-sulphur as a Promising Fungicide. 
Bureau Pl. Ind., U. S. D. A., Cir. 1, pp. 1-18. 1908. 
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too strong be practically free from the production of spray 
injury. 

Therefore, it is recommended that all orchardists who have 
experienced trouble with bordeaux injury in the past, and others 
who wish to spray varieties which are known to be susceptible 
1o spray injury, give the lime-sulphur treatment a thorough trial. 
It will be noted, however, that lime-sulphur as suggested for 
summer spraying for fungous diseases is used in a much more 
diluted form than for winter spraying for insect pests. The 
more concentrated sprays are far too strong to be used on the 
tender foliage and fruit. 

The above recommendation should inno way be construed 
as advising against the use of bordeaux mixture where it has 
always been uscd without injury in the past or with those varie- 
ties of apples which the experience of others indicates that there 
1s little or no danger of bordeaux producing any injurious cffects 
on the fruit or foliage. Apple scab is the greatest factor to be 
considered in Maine orchard spraying, and in the experience of 
the writers bordeaux is, as a rule, more effective than lime- 
sulphur in controlling this disease under the weather conditions 
which prevail in this State. There is no reason for discarding 
bordeaux for lime-sulphur except to attempt to avoid spray in- 
jury on those varieties of apples upon which it is likely to occur. 
E,ven with these it is recommended that bordeaux mixture still 
be used for the first spraying before the buds open, followed by 
lime-sulphur for the later sprayings upon the foliage and fruit. 
If, however, the orchard has received a spring application of the 
more concentrated lime-sulphur wash for insects before the buds 
begin to swell, the early application of the bordeaux is probably 
unnecessary. 


THE PREPARATION OF SPRAYS. 

There is no part of the management of an orchard which 
requires more intelligent and careful work than the preparation 
and use of sprays. If the owner cannot attend to this part of 
the work himself he should put it in charge of some thoroughly 
competent person. Many failures from spraying have resulted 
from the fact that the sprays were not properly made and ap- 
plied. The formulae given should be followed with care, the 
operator first satisfying himself that he understands each step 
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of the process before attempting to prepare a quantity of spray- 
ing material. All material should be carefully weighed and 


measured. 


BORDEAUX MIXTURE, FORMULA I. 


Copper sulphate (blue vitriol)...... 3 pounds 
Iietesin Srome Cir Ihpiano Ine. bob coo 25 gone 
NN Seater eethmeats or tured Biche eterna Gea eke fi 50 gallons 


It will be noted that the bordeaux mixture here recommended 
is only three-fifths as strong as that commonly used on potatoes 
in this State and formerly recommended by this and other Sta- 
tions for use upon the apple. This is because later work has 
shown that the weaker bordeaux controls the apple scab nearly 
as well and is much less likely to injure the fruit and foliage 
than the stronger. The 5-5-50 formula should still be used upon 
potatoes, and upon apple trees before the buds open. . 

Metal vessels should not be used in the preparation of bor- 
deaux mixture. Empty kerosene barrels with one head re- 
moved (50 gal. capacity) are more commonly used, but larger 
wooden tanks are frequently employed. For convenience these 
should hold multiples of 50 gallons, or have the capacity in 25 
or 50 gallon units indicated by tacking a short, thin strip of wood 
at the required height on the inside of the tank. 

Slake the lime and dissolve the copper sulphate in separate 
barrels and then dilute each with half of the water. It is neces- 
sary to strain the milk of lime solution after slaking.* This 


*'The most satisfactory strainer that the writers have ever used is 
constructed as follows: Make a box about 12-15 inches long, without 
ends and just small enough to slide easily inside the top of the dilution 
barrel. Then one end of the box is sawed off at a considerable angle, 
making one side much shorter than the other. No. 50 brass wire strainer 
cloth is then tacked securely over this end. (Pieces of discarded wire 
screen cloth used on the machines in paper mills are excellent for this 
purpose but are of somewhat finer mesh). ‘Two pieces of board about 
2 inches wide, and long enough to reach across the top of the barrel are 
then nailed to the sides close to the other end. The completed strainer 
is then placed in the top of the dilution barrel with the wire bottom 
down and the two cross pieces extending across the top of the barrel 
and serving as supports. With a little care such a screen never troubles 
with clogging as the wire bottom is placed at such an angle that the 
solid particles are continually washed to the lower side of the screen 
leaving the remainder unclogged. 
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is best done in making the dilution by using a separate barrel 
for this purpose and using the dilution water to wash the ma- 
terial through the strainer. If the lime is of good quality and 
well slaked most of it will pass through the strainer, but with 
the best there will be a slight residue which may be thrown 
away. If arsenate of lead is to be added to the bordeaux as 
an insect poison the required quantity may be wet up and 
washed through the strainer with the lime. 

When ready to use the mixture, the dilute lime and copper 
sulphate solutions are quickly mixed together and thoroughly 
stirred. This may be done by rapidly dipping up a pailful of 
one and then a pailful of the other solution and pouring into 
the mixing or spray tank while a second person agitates the 
mixture. Never pour concentrated milk of lime and copper 
sulphate solutions together. ‘The above procedure is recom- 
mended only where a single barrel or at the most only a few 
barrels of spray mixture are needed at a time. Where any 
quantity of bordeaux is required stock solutions and, if possible, 
the elevated mixing platform should be resorted to. 

Stock solutions. When lime and copper sulphate are com- 
bined in the form of bordeaux the mixture should be used with 
as little delay as possible on account of deterioration. On the 
other hand, as long as the solutions are kept separate and cov- 
ered to keep out rain and to prevent evaporation they may be 
stored for an indefinite period. Hence concentrated stock solu- 
tions of lime and copper sulphate may be prepared, at any con- 
venient time, sufficient for one application to the entire orchard 
or for the entire season if the orchard is not too large. Stock 
solutions are made up so that each gallon when thoroughly 
stirred carries a known amount of lime or copper sulphate as 
the case may be—as a rule either one pound or two pounds to 
the gallon. 


If it is intended to make stock solutions carrying one pound 
to the gallon place 50 pounds of fresh stone lime in a 50-gallon 
cask, slake, dilute to thin whitewash, strain while hot and make 
up to 50 gallons. If arsenate of lead is to be used with the 
spray the proper amount may be wet up and washed through 
the strainer with the dilution water. Always stir thoroughly, 
taking particular care to get to the bottom of the cask, before 
dipping out any of this stock solution, otherwise the first will 
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carry less than a pound to the gallon and the last. more. In 
another 50-gallon barrel suspend 50 gallons of copper sulphate 
crystals in a sack close to the top, and then fill the barrel with 
water. The copper sulphate suspended in this way will dis- 
solve in a few hours, or over night, while if it is placed in the 
bottom of the barrel it will dissolve with difficulty unless the 
solution is constantly stirred. Some prefer to make stock solu- 
tions carrying 2 pounds of lime or copper sulphate to the gallon. 
In that case use 100 pounds of material instead of 50 in each 
50-gallon barrel. 

To prepare the mixture from the stock solutions, assuming 
that they carry a pound to the gallon and a 3-3-50 bordeaux is 
to be made, stir thoroughly and for each 50 gallons of spray 
dip out 3 gallons of the lime stock into one dilution barrel and 
3 gallons of the copper sulphate stock into another, add water 
to make up to 25 gallons each, then quickly and thoroughly 
mix. If the stock solutions carry 2 pounds of material to the 
gallon use 144 gallons of each to 50 gallons of mixture. 

Elevated mixing platform. Much of the labor of making 
bordeaux may be avoided, and better facilities furnished for 
securing a perfect mixture by the use of the elevated mixing 
platform. This requires four solid posts resting on flat stones 
or set in the ground and extending above the surface somewhat 
above the top of the spray tank, to form the supports of the four 
corners of the platform. ‘These posts should be solidly braced 
by means of crossed boards nailed from one to the other. To 


the tops of the posts on the outside around the four sides, pieces . 


of 2x6 or equally strong material are spiked with the edges up— 
these to serve as sills. Other cross sills may be necessary for 
added strength, varying with the size of the platform. Lastly 
a floor of good sound plank is laid over the sills. The size of 
the platform varies somewhat with the location and needs of the 
user, but it should be large enough to accommodate the barrels 
for the stock solutions and dilution barrels, and leave sufficient 
room to move about, 10x12 feet is large enough for most places. 
Fig. 266 shows the platform in use at Highmoor Farm. The 
higher platform with the large tank is for water storage. 

The dilution vessels should be large enough so that both to- 
gether will contain enough liquid to fill the spray tank. That 
is, for a 100-gallon tank 2 50-gallon casks will be required for 
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dilution purposes. For a 200-gallon tank 4 sSo-gallon casks 
may be used. ‘The dilution barrels are placed on the extreme 
front edge of the platform. A hole should be bored in a stave 
close to the bottom of each of these barrels. This hole should 
be large enough so that at this point a piece of rubber tubing of 
an inch or more internal diameter can be attached. The attach- 
ment may be made by screwing a short piece of brass pipe into 
the hole in the stave and sliding the rubber tube over the por- 
tion that projects outside. For added security against leaking 
a brass lock-nut with rubber washer may be screwed up against 
both inside and outside of the stave if the hole is not too close 
to the bottom. The rubber tubing should be long enough to 
reach well above the top of the dilution barrels and while the 
latter are being filled the free end should be held by means of 
a string tied around the tube near the end and hooked over a 
nail driven into the top end of one of the staves. 

When the dilution barrels are filled the spray tank is driven 
alongside the platform, as close to them as possible. Standing 
on the spray tank the operator removes the free ends of the 
tubes from their support and inserts them quickly in the opening 
in the top of the spray tank. In this way the tank is rapidly and 
easily filled, and the best possible conditions supplied to secure 
a high grade mixture. In Fig. 266 the hose from the two bar- 
rels on the right are let down as in filling the spray tank. On 
the next barrel to the left the hose is hooked up as already de- 
scribed. In place of the hose large iron or brass faucets may 
be screwed to the bottom of the barrels and so arranged that 
they will open into a common conductor leading to the spray 
tank. However, on account of the corrosive action of the mix- 
ture the iron faucets will soon rust out. 

Where running water is available it may be conducted to the 
platform with a garden hose or a metal pipe may be used, so 
arranged that it may be taken down or emptied before cold 
weather. Where running water is not available the platform 
may be erected alongside of a well, cistern, stream or pond. A 
cheap iron pump is placed on the platform, high enough so it 
will deliver over the tops of the barrels and connected with the 
water supply with a lead pipe. 
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BORDEAUX MIXTURE WITH IRON STICKER, FORMULA 2. 


Copper sulphate (blade vitriol) ee, 2 pounds 
ionmsuipiate (coppers) sae DA 
Presi stomeveon lumpy lime ween ee ae AO) ete 
NV AWBSIECOMTEMEKES BR Gh og Noes ol Lean tae es 50 gallons 


This formula is proposed and recommended by Dr. A. D. 
Selby of the Ohio Experiment Station. It has not been used 
by the writers in Maine, but Doctor Selby makes the folly 
statement with regard to it: * 

“In this spray the iron sulphate is added in order that it may 
be precipitated by the lime and serve as a more complete sticker 
than is provided by standard bordeaux mixture. It would ap- 
pear possible by the weak solution as given for the copper com- 
pound and by this possible efficient sticker to make the reduced 
amount of the copper sulphate do the work as fungicide just 
as effectively and with less risk of foliage injury than with 
standard bordeaux mixture. Trials made up to this time upon 
apples in full foliage, upon grapes, and upon potatoes indicate 
that the spray is efficient. The iron sulphate is not considered 
a fungicide.” 

Where spray injury upon apple trees is experienced and the 
orchardist does not wish to go to the trouble of preparing his 
own lime-sulphur sprays or go to the expense of purchasing 
the prepared brands of lime-sulphur, a trial of this modified 
form of bordeaux mixture is suggested. 

Lime-sulphur sprays. ‘The orchardist who desires to use 
lime-sulphur compounds for summer spraying may choose one 
of the following: a self-boiled lime-sulphur, a home-cooked, or 
a factory-cooked concentrated material which must be diluted 
before it is applied. The first is comparatively easy to prepare 
but less effective than the other two. ‘The home-cooked con- 
centrated may be prepared some time before needed and later 
diluted as fast as required for use. It has the disadvantage of 
being somewhat more difficult to prepare, requiring some form 
of cooker and other pieces of apparatus. Of the factory-cooked 
concentrated material there are several brands on the market 
which seem to equal the home-cooked in efficiency and in free- 
dom from the production of spray injury if used in sufficient 


* Selby. A. D. Ohio Exp. Sta. Bul. 214, p. 358, TOTO. 
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dilution. On the other hand, the commercial brands of lime- 
sulphur are, of necessity, the most expensive. This is partly 
offset in the saving in time and trouble in preparing the material. 
All that is necessary to do with these commercial brands is to 
dilute and apply. 

Self-boiled lime-sulphur. ‘The self-boiled lime-sulphur is the 
least effective in controlling apple scab according to the experi- 
ence at this Station, but to prepare it requires no more apparatus 
or skill on the part of the maker than in preparing bordeaux 
mixture. 


SELF-BOILED LIME-SULPHUR, FORMULA 3. 


SS OMUios clots sss caclr ss isuana cosy veces on alae 10 pounds 
resinestone on litimap liners. eee ROM 
WWALELS aU! witapaiepattiotas Sianeidd <a aaa aaraue 50 gallons 


To be applied without farther dilution. 


The -following is the method of preparation as described by 
Scott* and as used by the writers in the experiments mentioned 
on p. 349: 

“The mixture can best be prepared in rather large quantities 
—say 20 pounds, or even 40 pounds at a time—so as to get 
enough heat to produce a violent boiling for a few minutes. 
Place the lime in a barrel and pour on enough water (about 3 
gallons to 20 pounds) to start it slaking and to keep the sulphur 
off the bottom of the barrel. Then add the sulphur, which 
should first be worked through a sieve to break up the lumps, 
and finally enough water to slake the lime to a paste. Consider- 
able stirring is necessary to prevent caking on the bottom. After 
the violent boiling which accompanies the slaking of the lime is 
over, the mixture should be diluted ready for spraying, or at 
least enough cold water added to stop the cooking. Five to fif- 
teen minutes are required for the process, according to whether 
the lime is quick acting or sluggish. The intense heat seems to 
break up the particles of sulphur into about the physical con- 
dition of precipitated sulphur and the violent boiling makes a 
good mechanical mixture of the lime and sulphur. Only a small 
percentage of the sulphur—enough to improve the adhesiveness 
of the mixture—goes into solution, but if the hot mass is allowed 
to stand as a thick paste the sulphur continues to unite with the 


* Scott, W. M., Bureau Pl. Ind., U. S. D. A., Cir. 27, p. 5, 1900. 
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lime, and at the end of thirty or forty minutes enough of the 
reddish liquid is produced to burn peach foliage in some cases. 
Hence the necessity for cooling the mixture as soon as the lime 
is well slaked. ‘The finely divided sulphur in mechanical mix- 
ture with the lime is depended upon for the fungicidal action 
rather than the sulphide in solution, the latter being harmful to 
foliage except in very dilute form.” 


~The mixture must be strained and particular care taken to 
wash all of the particles of sulphur through the strainer. The 
form of strainer, with the sharply inclined bottom, described in 
the foot-note on p. 380, is very satisfactory for this porpose. 
Maine lime is rather slow to heat up but slakes well and thor- 
oughly after it is once started. Therefore, when employed for 
this purpose a few dippers of hot water may be used at first to 
start the lime off briskly. If all hot water is used there is some 
danger of bringing too much sulphur into solution and injury 
tc the foliage results when applied to the more tender varieties. 
The diluted mixture may be kept for a week or more without 
deterioration. On account of the character of the mixture great 
care must be taken to see that it is constantly and thoroughly 
agitated while being applied. Otherwise much of the suspended 
sulphur will settle to the bottom. 


Home-cooked concentrated lime-sulphur. For the average 
farmer using only a small quantity it is probably wiser to pur- 
chase the factory-cooked concentrated material for dilution than 
to attempt its manufacture himself. However, in the case of 
large orchards where the expense for the ready-made article | 
would be large or where the user has had some experience or 
training in similar lines of work its preparation may well be 
attempted. Before doing so it would be well to obtain and read 
Bulletin 99 of the Pennsylvania Station, State College, Pa., and 
Bulletin 320 of the New York Station, Geneva, N. Y. A kettle 
or some form of cooker is necessary and, whether one prepares 
his own concentrate or buys the ready prepared, some form of 
specific. gravity apparatus as the Baumé hydrometer for testing 
the strength of the concentrated mixtures is essential. These 
latter may be obtained from various dealers in scientific appa- 
ratus. Those used by this Station were purchased of the Bausch 
& Lomb Optical Co., Rochester, N. Y. A pamphlet describing 
their use.comes with the instruments, or may be obtained free 
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on request. The cost for the complete hydrometer outfit need 
not exceed $1.00 to $1.25. 

Professor Whetzel and his associates at Cornell University 
as the result of their studies and experiments have done much 
to stimulate interest in this class of fungicides. The following 
method of preparing the concentrated mixture is adapted from 
a paper read by Professor Whetzel before a recent meeting of 
the New York State Fruit Growers’ Association, and is based 
on the recommendations of Professor Cordley of the Oregon 
Station, who has probably done more than any one else to de- 
velop lime-sulphur spraying for fungous diseases, especially on 
the Pacific coast.* 


HOME-BOILED CONCENTRATED LIME-SULPHUR, FORMULA 4. 


Sulphur (best finely ground)....... 110 pounds 
Bresh stone on lumpilime 24). 4642-2 Beit: 
NVR SLO RMalcen & eciie: aie. o htie, citer 60 gallons 


Caution. Must be greatly diluted for use on 
apple foliage, see below. 

Slake the limte in the kettle, make a paste of the sulphur with 
a little water, then add this paste and the remainder of the water 
to the lime solution in the kettle. Boil 30-45 minutes or until 
the sulphur is dissolved and then after the sediment has been 
allowed to settle pour off the clear, amber liquid which should 
be approximately 45 gallons and test about 30° Baumé. The 
liquid may test higher or lower than this, varying with the con- 
centration, so it should always be tested. The liquid should not 
be tested while hot but should be cooled to about 60° F. The 
reading on the hydrometer should be taken at the general sur- 
face of the liquid at which it is supported. 

If the concentrate is not intended for immediate dilution it 
should be at once stored in tightly closed containers till ready 
for use. The amount of dilution will, of course, depend upon 
the density of the concentrate. The following table supplied 
by Cordley gives the amount of dilution of concentrated lime- 
sulphur stock solutions of different degrees of density accord- 
ing to the Baumé scale for winter and summer spraying of apple 
trees. Only the dilutions indicated in the right-hand column 
should be used for trees in leaf. 


* Cordley, A. B. Oregon Exp. Sta. Bul. 108, p. 16, 1910. 
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TABLE FOR DILUTION OF CONCENTRATED STOCK SOLUTIONS OF 
VARYING DENSITIES. 


Stock Solution Winter Strength Summer Strength 
Baumé Scale Leaves Off. Leaves On. 
Reading. Dilution. Dilution. 
Bon I-12 I-30 
Bilas I-II I-29 
30° I-10 1-28 
29° 1-9/2 I-27 
Zorn) I-9 1-26 
2 1-8% I-25 
26° 1-8 1-24 
25° 3 1-7/2 1-23 
24° 1-7 I-22 
23a 1-6% I-21 
2D 1-6 I-20 


Not counting the initial cost of the apparatus it is estimated 
that at the prevailing price of labor and materials home-made, 
concentrated lime-sulphur can be prepared for from $3.00 to 
$3.50 per barrel of 50 gallons. If the fact that 50 gallons of 
concentrated material will when diluted for summer use make 
from 1300 to 1500 gallons of spray, is remembered, it will be 
seen that home-cooked lime-sulphur is considerably less expen- 
sive than bordeaux mixture. 

Commercial concentrated lime-sulphur. During the past two 
years several firms have placed on the market different brands 
of concentrated lime-sulphur similar to the home-boiled article. - 
Quite a number of these have been tested experimentally and 
as a rule these have given quite favorable results when com- 
pared with the latter. While directions may be furnished with 
the commercial brands, they should always be tested with the 
hydrometer and the dilutions made on this basis, using the 
table given above. : 

“Variations in the degree of concentration of the commercial 
lime-sulphur mixtures may occur with different barrels of the 
same brand. Some companies compounding these sprays have 
apparently not been able to produce a wash of definite strength 
or have failed to realize the importance of maintaining a uni- 
form grade for their product.’’* 


Parrot, >. ene awp: Stas eB uln3208p.4234 1000: 
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All other things being equal, an article testing rather high and 
relatively free from sediment would be the more economical to 
buy. Hydrometers do not detect soluble impurities added to 


lime-sulphur concentrates for the purpose of increasing their 


densities. The national law against the adulteration of fungi- 
cides and insecticides will doubtless prevent this difficulty, but 
if there is any reason to suspect the character of any brand of 
goods a sample should be submitted to a chemical examination. 

Before buying any of these concentrated sprays the purchaser 
should make sure that it is a lime-sulphur compound. At least 
one other concentrated substitute for bordeaux the name of 
which indicates that it is some sort of a soluble sulphur prepa- 
ration has been known to produce disastrous results when ap- 
plied to apple trees with arsenate of lead in even greater dilu- 
tions than recommended by the manufacturers. 

Dust sprays. In hilly, rocky orchards where heavy spraying 
machinery can be hauled with difficulty, and in localities where 
a plentiful, near-by supply of water is not available, spraying 
with liquid sprays is attended with considerable difficulty. To 
meet this difficulty various dry sprays, said to contain approxi- 
mately the same active constituents as liquid bordeaux mixture, 
have been advocated from time to time. hese are in the form 
of a very fine powder to be blown forcibly on to and within 
the foliage by means of specially designed machines, the essen- 
tial parts of which consist of a rapidly rotating fan, a hopper 
to hold the powder, and a line or lines of hose to conduct the 
air blast carrying the powder up among the trec tops. 

In some instances favorable results have beet! reported for 
the dust sprays, but in the opinion of the writers their use is 
not advisable. In 1907 cne of us (M.) demonstrated the 
marked inferiority of the dust sprays as compared with standard 
5-5-50 liquid bordeaux for the control of the late blight of the 
potato.* At the same time the late Prof. W. M. Munson of 
this Station was conducting experiments with dust sprays on 
apple trees for scab. While these results were never published 
they were in general. similar to those secured on potatoes. 
Crandall has, however, made and published the results of a very 
thorough study of the relative merits of liquid bordeaux and 


* Morse, W. J. Me. Agr. Exp. Sta. Bul. 140, p. 280, 1907. 


390 MAINE AGRICULTURAL EXPERIMENT STATION. IQ1O. 


dust sprays for orchards in Illinois. The following paragraph 
iS a concise summary of his conclusions.* 

“The results of the experiments are sufficiently decisive to 
warrant the conclusion that the dust spray is absolutely ineffi- 
cient as a preventative of injury from prevailing apple fungi, 
and that it is considerably less efficient as an insect remedy than 
is the liquid method of applying arsenites.” 


WHEN TO SPRAY AND WHAT TO USE. 


If supplemented with proper orchard sanitation apple scab 
and practically all of the other serious fungous diseases of the 
fruit and foliage of Maine orchards may be quite successfully 
controlled by the following procedure: 

Apply the first spray when the leaves are unfolding, the sec- 
ond immediately after the blossoms fall and the third 1o days 
or two weeks thereafter. If the season is very wet a fourth 
spraying after another interval of 10 days or two weeks may 
be necessary. 

For varieties resistant to spray injury use 3-3-50 bordeaux 
mixture, Formula 1. For more tender varieties self-boiled 
lime-sulphur, Formula 3; home-cooked lime-sulphur, Formula 
4, diluted to summer strength, or commercial brands of lime- 
sulphur diluted to summer strength, are suggested. Where 
scab is very prevalent or spraying has been neglected in the past 
it is advisable to substitute for the first spraying with lime- 
sulphur an application of 5-5-50 bordeaux made a little earlier 
in the season before the leaf buds open. It is claimed by those- 
who have experimented with home-cooked or commercial lime- 
sulphur diluted to winter strength and applied just before the 
leaf buds open that they are also very effective in killing the 
spores of fungi on the twigs in addition to destroying scale and 
other insects. 

Insecticides with fungicides. When applying the fungicides 
described above it is advisable to add some form of poison to 
the first two or three applications after the leaves begin to show, 
to kill the bud moth, canker worm, tent caterpillar, forest cater- 
pillar, ete. Paris green and lead arsenate are both effective but 
for several reasons the latter is preferred by many for use on 
apple trees. One to three pounds of lead arsenate to 50 gallons 


(Creal (CySy loth log, Stes IBell mold, jos AMO), ioyolo, 
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of bordeaux mixture or lime-sulphur may be used. In the case 
of lime-sulphur it should not be added till it is diluted ready to 
apply. In experimental work and in the dryer climates of some 
Western states one pound of lead arsenate has been found to be 
sufficient for 50 gallons of spray, but in practice with average 
farm conditions two to three pounds are usually required. 


HOW TO SPRAY. 


To do really good and effective work in orchard spraying 
requires constant care and watchfulness on the part of the 
operator, and also requires a certain amount of practice to 
secure the best results. ‘Thoroughness is very essential, but by 
thoroughness is not meant drenching the tree. The spray 
should be delivered with a constant, strong pressure, issuing 
from the nozzle in a fine mist, the finer the better. The oper- 
ator after a little experience will find that if he moves the 
extension rod carrying the nozzles at the proper rate and the 
tight distance removed from the leaves he is enabled to cover 
them thoroughly with a fine mist-like coating, provided the 
proper type of nozzle is used, and there is no tendency for the 
mixture to gather together in large drops on the leaves or drip 
off from the edges. While avoiding applying enough of the 
spray to cause dripping care should be taken to reach the foliage 
and limbs on all parts of the tree. It is impossible to do thor- 
ough spraying in trees which have not been properly pruned 
and in which the tops are filled with water-sprouts and inter- 
locking branches. 
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Fig. 237. Maximum and minimum temperatures in degrees F., Orono, Me., Jan. 14-31, 1907. 
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Fig. 238. Crotch injury of apple tree. 


Fig. 239. Spray injury on fruit. 


muaicaes 


y 


Fig. 240. Spray injury on leaves. 


Fig, 241. 


Spotting of leaves by fungus. 


Fig. 243. 


Fig. 242. Baldwin spot. 


Cylindrosporium fruit spot. 


Fig 244. 


Lichens on an apple branch. 


Fig. 245. Malformation and cracking resulting from a bad attack of scab. 
The surface of the fruit is nearly covered with scab spots. 


Fig. 246. Scab developed in storage. 
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Fig. 247. Scab on apple leaves. 
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Fig. 248. 


Powdery mildew on apple leaves. 
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Sooty blotch. 


Fig. 249. 


Fig. 250. Black rot. 


Fig. 251. Blue mold decay. 


‘ig. 252. Bitter rot. 
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Fig. 253. Brown rot resulting from artificial inoculation. 


Fig. 254. Pink rot following scab. 


Fig. 255. Phoma decay. 


Fig. 256. Fusarium decay. 


Fig. 257 Fig. 258 Fig. 259 


Different stages in the formation of Sphaeropsis limb cankers. 
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Fig. 260 Fig. 261 


Bitter rot. Stem of young Myxosporium twig-blight 
tree, one month after inocula- 
tion with fungus. 


Fig. 262 Fig. 263 Fig. 264 
: Coryneum. Fig. 262. Branch 3 months after inoculation. Fig. 263. Young canker 


produced naturally. Fig. 264. Twig blight, caused by Coryneum. 
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Fig. 266. Elevated platform, at the right, for preparing Bordeaux Mixture. The larger tank on 
the higher platform is for water storage. 


METEOROLOGICAL OBSERVATIONS. 


Wat, 44°54 2” N. Lon. 68° 40’ 117 W. Hlevation iso feet. 

The instruments used at this Station are the same as those 
used in preceding years, and include: Wet and dry bulb ther- 
mometers; maximum and minimum thermometers; rain-guage; 
self-recording anemometer, vane, and barometer. The observa- 
tions at Orono now form an almost unbroken record of forty- 
two years. 
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REPORT OF TREASURER FOR FISCAL, 


MAINE AGRICULTURAL EXPERIMENT STATION. 


ENDING JUNE 30, 1910. 


IQIO. 


YEAR 


RECEIPTS. Hateh Fund. pants pours Inspections.* 
MENACE dulhyab, MWS) asocooasdcllodosoaseescnas | SO severe nee $1,137 83 $137 49 
Treasurer of United States....... $15,000 00) $13,000 00 
Statey. sac ausscspeene espe eee tena cree [seaetsnssriesnghe et sae ania ##4,500 00 
SEIN | ROneinaaceen BECanE IB ooCrae ldecadaEbooscan Pesca peas 1,428 72) 
SATAY S1S-FOOS. =f ac Se aL ti renee eee ema fo erage | 687 41 
ANG isthe he oe ea ee ae $15,000 00, $13,000 00, $2,566 55, $5,324 90 
DISBURSEMENTS. | 
Sallamilese ey cpeysecenec seme $6,532 51) $11,666 19 $731 06} $3,826 40 
WaOM. 2.0. aan asaec eateries sere 1,282 21 160 00 27 10 
DU Obes YMONISS sooccoao0ddceoD so OGOD 169 17 
Postage and stationery........... GA BDI vojaisisapectsisinels 47 42 126 23 
Freight and express.............. 402 17 14 42 20 52 38 91 
Heat, light and power............ PAu ar Gonascondon 337 94 133 33 
Chemicalisupphiesheeseeeee eee Bish UH omewopoce Goad conaaouSadcn dc 286 23 
Seeds, plants and sundry supplies 526 20 436 47 36 26 284 88 
Mentilizerse recent eae 358 22 
IBSObTOS KebitS, cosgcoocadcan0GdAce 1,096 60 24 19 276 65 
APTA cissyns sheets doesent wees 616 94 191 32 66 40 
Tools, implements and machinery KEYS) Ala csooavcogdcdo 5 45 
Furniture and fixtures........... 806 60 85 63) 8 00 
Scientific apparatus.............. 445 97 42 89 100 00 923°. 
IV CHS tOC Keereierspartercteletie cle ocenee 616 68 5 00 13 54 
Traveling expenses............... 417 73 373 89, 2 02 557 10 
Contingent expenses............. HN 25 \Weperere peri icieke | 120 00 15 80 
Buildings 5. asco eeasc eee BES) ot li aeopae anaes 10 00 
IRE MOS, deals) GOL ION KO) hb cou sagoollessdocdcocasacllosodhocasgeuoe | 764 19 46 79 
ANY eee id ge aa $15,000 00/ $13,000 00) $2,880 55 $5,324 90 


* For the six months January 1 to June 30, 1910. Receipts and expenditures do 
not include what appear on the Station Books as January transactions, the explanation 
being that these were included in former report under December, 1909, business. 


** Due but not paid July 1, 1910. 


The classified report does not include $1,000.00 paid for services and feeding stuffs in 
poultry investigations by the U.S. Department of Agriculture, nor the annual appro- 
priation of $4,500 from the State for printing Station publications. 
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Official Pnspertions. 
19 


Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 


FERTILIZER INSPECTION. 


The law regulating the sale of commercial fertilizers in this 
State formerly called for the publication of two bulletins each 
year. The first of these, issued in the early spring, contained 
the analysis of the samples received from the manufacturer 
guaranteed to represent within reasonable limits the goods to 
be later placed upon the market. The second bulletin contained 
the analysis of the samples collected in the open market by a 
representative of the Station. 

It had been found by long experience that the results of the 
analysis of samples collected by representatives of the Station 
are a safer guide in the purchase of fertilizers than those of the 
manufacturers’ samples. The Legislature of 1909 changed the 
law relative to publication so that hereafter only one fertilizer 
bulletin will be published each year. It is planned hereafter 
to issue in January of each year the bulletin containing the re- 
ports of the analysis of the samples collected by the Station 
representatives of fertilizers sold in Maine during the preced- 
ing year. 
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CHIEF REQUIREMENTS OF THE Law. 


The law applies to “any material used for fertilizing purposes, 
the price of which exceeds ten dollars a ton.” For many years 
the sale of materials other than mixed goods was so small that 
no notice was taken of it. As time went on, however, with the 
propagation of the ideas of home mixing, the demand for chem- 
icals increased. For the last few years the most common chem- 
icals such as acid phosphate, ground bone, nitrate of soda and 
the various potash salts are regularly licensed by the companies 
handling them. In the case chiefly of companies manufactur- 
ing in the State it happens that other fertilizing constituents are 
sold in small amounts and primarily for experimental purposes. 
While the law is explicit there will until further notice, be no 
prosecutions made by the Directors of the Maine Agricultural 
Experiment Station for the sale without license of small amounts 
of these more unusual fertilizing constituents, provided the 
company can show that these goods were sold in good faith 
for experimental purposes. As a part of the indication that 
the goods were thus sold it should be explained to the customer 
exactly under what conditions the goods are sold; that they 
are unlicensed; that they have not been or are not likely to be 
analyzed by the Director of the Maine Experiment Station and 
that the Director holds himself in no way responsible for the 
quality of these unlicensed goods sold for experimental pur- 
poses. Their sale is allowed because the Director does not 
regard it as the purposes of the law to either hamper ordinary 
business or hinder experiments on the part of the farmer. 
Whenever any goods thus offered experimentally come to be 
sold in considerable amount they must be licensed the same as 
other fertilizing materials. 

The Brand. Each package shall bear, conspicuously printed, 
the following statements : 

The number of net pounds contained in each package. 

The name or trade mark under which it is sold. 

The name of the manufacturer or shipper. 

The place of manufacture. 

The place of business of manufacturer or shipper. 

The percentage of nitrogen or its equivalent in ammonia. 

The percentage of potash soluble in water. 
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The percentage of phosphoric acid in available form. 

The percentage of total phosphoric acid. 

The Certificate. ‘There shall be filed annually between Nov. 
15 and Dec. 15 with the Director of the Station a certificate 
containing an accurate statement of the brand. ‘This certificate 
applies to the next succeeding calendar year. 

Analysis Fee. For each brand of fertilizer sold or offered for , 
sale in the State there shall be paid annually “an analysis fee 
as follows: Ten dollars for the phosphoric acid and five dollars 
each for the nitrogen and potash contained or said to be con- 
tained in the fertilizer.” 

The License. Upon the payment of the fee and receipt of the 
certificate the Director of the Station “shall issue a certificate 
of compliance.” 

Penalty. Violations of the law are punishable “by a fine not 
exceeding one hundred dollars for the first offense and not 
exceeding two hundred dollars for each subsequent offense.” 

Executive. ‘The Director of the Station is directed to collect 
and analyze samples of all fertilizers sold in the State; to pub- 
lish the results of the analyses together with additional infor- 
mation of public benefit; and to diligently enforce the pro- 
visions of the law. 

The full text of the law is printed in Official Inspections 12. 
A copy will be sent on request made to the Director of the 
Experiment Station, Orono, Maine. 


FERTILITY AND PLANT Foop. 


To produce profitable crops and at the same time to maintain 
and even to increase the productive capacity of the soil may 
rightly be termed “‘good farming.’ Many farmers are able to 
do this, and the knowledge of how to do it has been largely 
acquired through years of experience, during which the char- 
acter of the soil, its adaptability for crops, and the methods of its 
management and manuring have been made the subjects of care- 
ful study, without, however, any definite and accurate knowl- 
edge concerning manures and their functions in relation to 
soils and crops. Those who desire to study these questions, are 
invited to write the Dean of the College of Agriculture, Uni- 
versity of Maine, Orono, Maine, who will gladly send a list of 
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suitable books and give full information relative to correspond- 
ence courses on this subject.* 

Soils vary greatly in their capabilities of supplying food to 
crops. Different ingredients are deficient in different soils. 
The way to learn what materials are proper in a given case is by 
observation and experiment. The rational method for deter- 
mining what ingredients of plant-food a soil fails to furnish in 
abundance, and how these lacking materials can be most eco- 
nomically supplied, is to put the questions to the soil with differ- 
ent fertilizing materials and get the reply in the crops pro- 
duced. How to make these experiments is explained in Cir- 
cular No. 8 of the Office of Experiment Stations of the U. S. 
Department of Agriculture. A copy of this circular can be 
had by applying to the Secretary of Agriculture, Washington, 
DAC: 

The chief use of fertilizers is to supply plant-food. It is good 
farming to make the most of the natural resources of the soil 
and of the manures produced on the farm, and to depend upon 
artificial fertilizers only to furnish what more is needed. It is 
not good economy to pay high prices for materials which the 
soil may itself yield, but it is good economy to supply the lack- 
ing ones in the cheapest way. The rule in the purchase of costly 
commercial fertilizers should be to select those that supply, in 
the best forms and at the lowest cost, the plant-food which the 
crop needs and the soil fails to furnish. 

Plants differ widely with respect to their capacities for gath- 


ering their food from soil and air; hence the proper fertilizer 


in a given case depends upon the crop as well as upon the soil. 


The fertility of the soil would remain practically unchanged if 


all the ingredients removed in the various farm products were 
restored to the land. This may be accomplished by feeding the 
crops grown on the farm to animals, carefully saving the 
manure and returning it to the soil. If it is practicable to 


*BWarmers’ Bulletin 44 of the U. S. Department of Agriculture discuss- 
ing commercial fertilizers will be sent to any address on application to 
the Secretary of Agriculture, Washington, D. C. The Maine Bulletin, 
Vol. XI, No. 5, discusses The Restoration of Fertility and Commercial 
Fertilizers. This can be obtained by writing the Collegé of Agriculture, 
Orono, Maine. Mr. W. H. Bowker in a pamphlet entitled “Plant Food” 
treats the subject from the standpoint of his long experience as student 
and manufacturer. A copy of this -booklet can be had by writing Mr. 
W. H. Bowker, 43 Chatham Street, Boston, Mass. 
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pursue a system of stock feeding in which those products of the 
farm which are comparatively poor in fertilizing constituents are 
exchanged in the market for feeding stuffs of high fertilizing 
value, the loss of soil fertility may be reduced to a minimum, or 
there may be an actual gain in fertility. 


CONSTITUENTS OF FERTILIZERS. 


The only ingredients of plant-food which we ordinarily need 
to consider in fertilizers are potash, lime, phosphoric acid, and 
nitrogen. The available supply of lime is often insufficient ; 
hence one reason for the good effect so often observed from the 
application of lime, and of plaster, which is a compound of lime 
and sulphuric acid. The remaining substances, nitrogen, phos- 
phoric acid and potash, are the most important ingredients of 
our common commercial fertilizers, both because of their scar- 
city in the soil and their high cost. It is in supplying these that 
phosphates, bone manures, potash-salts, guano, nitrate of soda, 
and most other commercial fertilizers are chiefly useful. 

The term “form” as applied to a fertilizing constituent has 
reference to its combination or association with other constit- 
uents which may be useful, though not necessarily so. The 
form of the constituent, too, has an important bearing upon its 
availability, and hence upon its usefulness as plant food. Many 
materials containing the essential elements are practically worth- 
less as sources of plant-food because the form is not right; the 
plants are unable to extract them from their combinations ; they 
are “unavailable.” In many of these materials the forms may 
be changed by proper treatment, in which case they become val- 
uable not because the element itself is changed, but because it 
then exists in such form as readily to feed the plant. 

Nitrogen is the most expensive of the three essential fertiliz- 
ing elements. It exists in three different forms, organic nitro- 
gen, ammonia and nitrate. 

Organic nitrogen exists in combination with other elements 
either as vegetable or animal matter. All materials containing 
organic nitrogen are valuable in proportion to their rapidity of 
decay, because change of form must take place before the nitro- 
gen can serve as plant food. Organic nitrogen differs in availa- 
bility not only according to the kind of material which supplies 
it, but according to the treatment it receives. 


e MAINE AGRICULTURAL EXPERIMENT STATION. I9QI10. 


Nitrogen as ammonia usually exists in commercial manures in 
the form of sulphate of ammonia and is more readily available 
than organic nitrogen. While nitrogen in the form of ammonia 
is extremely soluble in water, it is not readily removed from the 
soil by leaching, as it is held by the organic compounds of the 
soil. 

Nitrogen as mtrate exists in commercial products chiefly as 
nitrate of soda. Nitrogen in this form is directly and imme- 
diately available, no further changes being necessary. It is 
completely soluble in water, and diffuses readily throughout the 
soil. It differs from the ammonia compounds in forming no 
insoluble compounds with soil constituents and may be lost by 
leaching. | 

Phosphoric acid is derived from materials called phosphates, 
in which it may exist in combination with lime, iron, or alumina 
as phosphates of lime, iron or alumina. Phosphate of lime is 
the form most largely used as a source of phosphoric acid. 
Phosphoric acid occurs in fertilizers in three forms: That solu- 
ble in water and readily taken up by plants: that insoluble 
in water but still readily used by plants and known as “re- 
verted ;” and that soluble only in strong acids and consequently 
very Slowly used by the plant. The “soluble” and “reverted” 
together constitute the “available” phosphoric acid. The phos- 
phoric acid in natural or untreated phosphates is insoluble in 
water, and not readily available to plants. If it is combined 
with organic substances as in animal bone, the rate of decay 1s 
more rapid than if with purely mineral substances. The insol-- 
uble phosphates may be converted into soluble forms by treat- 
ment with strong acids. Such products are known as acid 
phosphates or superphosphates. The “insoluble phosphoric 
acid” of a high cost commercial fertilizer has little or no value to 
the purchaser because at the usual rate of application the quan- 
tity is too small to make any perceptible effect upon the crop, 
and because its presence in the fertilizer excludes an equal 
amount of more needful and valuable constituents. 

Potash in commercial fertilizers exists chiefly as muriates and 
sulphates. With potash the form does not exert so great an 
influence upon availability as is the case with nitrogen and 
phosphoric acid. -All ordinary forms are freely soluble in water, 
and are believed to be nearly if not quite equally available as 
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food. ‘The form of the potash has an important influence upon 
the quality of certain crops. For example, the results of experi- 
ments seem to indicate that the quality of tobacco, and certain 
other crops, is unfavorably influenced by the use of muriate of 
potash, while the same crops show a superior quality if materials 
free from chlorides have been used as the source of potash. 


VALUATION OF FERTILIZERS. 


The agricultural value of any fertilizing constituent is 
measured by the value of the increase of the crop produced 
by its use, and is, of course, a variable factor, depending upon 
the availability of the constituent, and the value of the crop 
produced. The form of the materials used must be carefully 
considered in the use of manures. Slow-acting materials cannot 
be expected to give profitable returns upon quick growing crops, 
nor expensive materials profitable returns when used for crops 
of relatively low value. 

The agricultural value is distinct from what is termed “com- 
mercial value,’ or cost in market. This last is determined by 
market and trade conditions, as cost of production of the crude 
material, methods of manipulation required, etc. Since there 
is no strict relation between agricultural and commercial or 
market value, it may happen that an element in its most avail- 
able form, and under ordinary conditions of high agricultural 
value, costs less in market than the same element in less avail- 
able forms and of a lower agricultural value. ‘The commercial 
value has reference to the material as an article of commerce, 
hence commercial ratings of various fertilizers have reference 
to their relative cost and are used largely as a means by which 
the different materials may be compared. 

The commercial valuation of a fertilizer consists in calculating 
the retail trade-value or cash-cost at freight centers (in raw 
materials of good quality) of an amount of nitrogen, phosphoric 
acid and potash equal to that contained in one ton of the fer- 
tilizer. Plaster, lime, stable manure and nearly all of the less 
expensive fertilizers have variable prices, which bear no close 
relation to their chemical composition, but guanos, superphos- 
phates, and similar articles, for which $20 to $75 per ton are 
paid, depend for their trade value exclusively on the sub- 
stances, nitrogen, phosphoric acid and potash, which are com- 
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paratively costly and steady in price. The trade-value per 
pound of these ingredients is reckoned from the current market 
prices of the standard articles which furnish them to commerce. 
The consumer, in estimating the reasonable price to pay for 
high-grade fertilizers, should add to the trade-value of the 
above-named ingredients a suitable margin for the expenses of 
manufacturer, etc., and for the convenience or other advantage 
incidental to their use. 

For many years this Station has not printed an estimate of 
the commercial value of the different brands licensed in the 
State. If anyone wishes to calculate the commercial value he 
can do so by using the trade values adopted for 1909 by the 
Experiment Stations of Connecticut, Maine, Massachusetts, 
New Hampshire, New Jersey, Rhode Island and Vermont. 
These valuations represent the average retail prices at which 
these ingredients could be purchased during the three months 
preceding March 1, 1909, in ton lots at tide water in the states 
named. On account of the greater distance from the large 
markets the prices for Maine at tide water would probably be 
somewhat higher than those quoted. 


TRADE VALUES OF FERTILIZING INGREDIENTS FOR I9Q0Q. 
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RULES FOR CALCULATING VALUATION OF FERTILIZERS. 


The commercial valuation will be accurate enough as a means 
of comparison if the following rule is adopted: 


Multiply 3.8 by the percentage of nitrogen. 

Multiply 0.7 by the percentage of available phosphoric acid. 

Multiply 0.4 by the percentage of insoluble phosphoric acid. 

Multiply 1.0 by the percentage of potash. 

The sum of these 4 products will be the commercial valua- 
tion per ton on the basis taken. 

Illustration. The table of analyses shows a certain fertilizer 
to have the following composition: Nitrogen 3.30 per cent; 
Available phosphoric acid 8.00 per cent; Insoluble phosphoric 
acid I.00 per cent; Potash 6.00 per cent. The valuation in this 
case will be computed thus: 


Nitrogen, Bis) SM 2 s10) $12 54 
Available phosphoric acid, OV GO OO} 5 60 
Insoluble phosphoric acid, O:4 >< 1:00, 40 
Potash, 110° <.6.00; 6 00 

$24 54 


Since this rule assumes all the nitrogen to be organic and all 
the potash to be in the form of the sulphate, it is evident that the 
valuations thus calculated must not be taken as the only guide in 
the choice of a fertilizer. In every case the farmer should con- 
sider the needs of his soil before he begins to consider the cost. 
In many instances a little careful experimenting will show him 
that materials containing either nitrogen, potash, or phosphoric 
acid alone will serve his purpose as fully as a “complete fer- 
tilizer,” in which he must pay for all three constituents, whether 
needed or not. 


RESULTS oF INSPECTION. 


In 1908 attention was called to two matters concerning the 
marking of fertilizer packages which were, in the judgment of 
the Director of the Station, in violation of the law. Though 
these were not particularly serious it is gratifying to know that 
corrections have been made and the suggestions complied with. 
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There has been no reason for thinking at any time during the 
past 15 years that commercial fertilizers have been offered in 
Maine with fraudulent intent. The companies that have been 
doing business for many years have learned to manufacture 
commercial fertilizers so that they correspond for the most part 
quite closely to their professed analysis. A study of the an- 
alyses here reported will show that such companies as well as 
some of the newer companies are able to manufacture their 
goods so that the samples found by the Station representatives 
agree very closely with their professed analysis. It is perhaps 
not clearly understood by the user of commercial fertilizers 
what this means in the way of care on the part of the manu- 
facturer. 

Usually the sample by the Station representatives is taken at 
the warehouse from 8 to 10 packages. The samples thus taken 
are carefully mixed and a pint jar filled from the mixture. 
When the jar is received at the laboratory the goods are again 
sampled. The amount which is actually used by the chemist 
is only a small fraction of an ounce. ‘Thus it happens that the 
very small amount analyzed by the chemist represents many 
tons. ‘That there is substantial agreement is high testimony not 
only to the honesty of the fertilizer manufacturer but to the 
care with which his goods are manufactured. 

The increase of home mixing in the State has brought it about 
that there are some people now engaged in making fertilizers 
for commercial purposes who are not as efficiently equipped 
either in their knowledge of the business or in their facilities 
as are the older manufacturers. It is perfectly possible to accu- 
rately compound fertilizers with a minimum of machinery so 
that the goods will be evenly mixed and in good mechanical 
condition. In order to do this, however, the person manu- 
facturing the goods must understand what he is about and 
know accurately the analysis of the materials that are entering 
into the makeup. 

While on the whole the analyses here reported: are exceed- 
ingly satisfactory there are a few instances in the case of goods 
that are apparently dry mixed that are quite otherwise. These 
cases are being investigated under the law and it does not seem 
proper to discuss them at any length or the brands and makers 
by name until after they have been given the fullest oppor- 
tunity to present evidence that they may have. Reports have 
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come to us of bad mechanical condition, largely on the part of 
one manufacturer, and at present there seems to be justification 
for this complaint. Another manufdcturer whose goods appear 
in the State for the first time has apparently signally failed in 
making good his claims. ‘There is reason to believe that this 
was unintentional and due to the mistakes or incompetency on 
the part of the person employed to manufacture the goods. 

The user of fertilizers should carefully study the results of 
the analyses given in this bulletin. The failure of a single 
sample to conform to its analysis may be no serious fault of 
the manufacturer as it may happen that for some reason the 
sample which was examined by the Station did not fairly repre- 
sent the goods. While only experienced men draw the Station 
samples, long experience has taught us that even exercising the 
greatest care possible there may be mistakes on our part as well 
as on the part of the manufacturer. If many of the different 
brands made by the company whose fertilizer a man has been 
using do not conform within reasonable limits to their guaran- 
teed analysis he should carefully consider the advisability of 
getting goods from other manufacturers. 

In the tables that follow, the analyses of the samples of com- 
mercial fertilizers collected in the open market in the spring 
of 1909 by the Station representatives are given. ‘The samples 
were drawn by experienced men and every precaution was 
taken to make sure that they fairly represented the goods sam- 
pled. So far as possible the samples were taken in the large 
warehouses where a large amount of the goods were stored as 
received from the factory. ‘They were taken in almost every 
instance from at least 10 packages and where possible in the 
presence of a representative of the manufacturers. 
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Descriptive List of Station Samples, 1909. 


Station number. 


Manufacturer, place of business and brand. 
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MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Descriptive List of Station Samples, 1909. 


Station number. 


| Manufacturer, place of business and brand. 
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Analysis of Station Samples, 1909. 


Nitrogen. | Phosphorie Acid. Potash. 
Total. Available.| Total. || 
Pe | | I] 
ON | | 
3 : 2 i . 
Bo) ac] 2 z nb |peie SMS pollllaies 5 
a a Se ATE aia tate hee =| 2 = 
| ; st) eS 2 Hs ‘ia al || os A ma a 
eee eee Seal tek a Se brs oe) lis | es 
= 4 Z 5 8 || 3 > S = Seas lcs 5 3 
Ss n na S Sh S A 2) SA Be}, Ss S = 
mn <q <q ad OF NN ie fq a jem Sos = Oo 
| | | | | 
1245) 0.17) 0.15) 2.06) 2.06); 4.88) 3.42) 2.87) 8.25) 8.00] 11.12) 10.00|) 1.77) 1.50 
1089} 0.12)...... 2.06] 2.06)| 5.61) 2.83) 2.49} 8.44) 8.00} 10.93)......|| 1.80) 1.50 
1141) 0.07] 0.09} 2.02) 2.06]| 4.72) 3.12) 2.93) 7.84) 8.00) 10.77)...... || 1.86) 1.50 
| | | 
1110} 0.09) 0.87) 2.64 2.06 | 6.06) 3.66) 2.55) 9.72! | §.00 
MTL | O28)... 0: 2.86) 2.06|| 3.78] 4.79] 2.93) 8.57 6.00 
109) 0.13)...... 1.44) 1.08)| 5.91) 2.71) 3.11) 8.62! 2.00 
i173) ORG) eaoen 1.18} 1.03)| 3.72) 4.67) 2.70} 8.39 2.00 
| 
HOPE (0-138) sor: Datel PACS] || ee}|  Besei) seid) fii 3.00 
1965] 0.15) 0.63) 2.10} 2.06)| 6.56) 2.32|. 2.49] 8.88} 3.00 
1111| 0.07) 1.29) 3.18} 3.29)/ 4.35) 2.71) 1.26] 7.06 0.00 
1219} 0.13) -0.56) 2.94 3.29 | 4.32) 2.33) 2.25! 6.65 0.00 
1092} 0.16] 0.54] 2.36) 2.06! 5.99 2.27] 2.87) 8.26) 8. .13} 3.24) 3.00 
1236) 0.15) 0.08; 2.32) 2.06)| 5.45) 2.28) 3.87) 7.73) 8. 60) 3.29) 3.00 
MOBS mOelO}h cones 2.12} 2.06|| 6.14) 2.46] 2.24} 8.60) 8.00] 10.84) 10.00|} 1.67) 1.50 
1233) 0.14) 0.60) 2.08] 2.06|| 4.74) 2.97) 3.02) 7.71] 8.00/ 10.73) 10.00|} 1.79) 1.50 
| | 
1070) 0.15) 0.69) 4.34) 4.10) 5.53) 2.25] 2.55] 7.78 7.00| 10.33) 8.00} 7.08 7.00 
1403) 0.15) 1.92) 3.99} 4.10} 3.75] 5.21) 0.61) 8.96) 7.00} 9.57) 8.00|} 7.51) 7.00 
OSA NOLL) ss 5008 1.38} 0.82)| 6.01) 2.52) 2.69] 8.53) 8.00) 11.23}......)| 4.01) 4.00 
HDD pOe Mit: es 1.04) 0.82|| 4.63} 3.60] 2.55) 8.23) 8.00} wd Pete || 4.15} 4.00 
| | 
1107} 0.07) 1.34) 3.26] 3.99]| 4.45) 2.46] 1.28] 6.91] 6.00] 8.19]......|] 10.18) 10.00 
1388} 0.17) 1.43] 2.98] 3.29|| 3.41) 2.30] 1.80} 5.71) 6.00) 7.51|...... ‘| 9.79 10.00 
1406} 0.22) 0.38) 3.20) 3.29|) 3.08) 3.46] 1.51) 6.54) 6.00) 8.05). 10.41) 10.00 
| | 
iil) Opie Ae eae 2.28) 2.06]| 5.61) 2.81} 2.36 8.42| 8.00] 10.78|...... 1.85, 1.50 
1142} 0.09) 0.97) 2704) 2.06!) 5.12) 3.12) 3.05) 8.24) 8.00) 11.29)-..... {) LSB} 60 
1069) 0.15} 0.61) 2.38} 2.06]| 5.58) 2.49) 2.98) 8.07] 8.00) 11.05]......| 3.19! 3.00 
[ZOU O27 502. 2.22) 2.06|| 5.02) 2.84) 3.96) 7.86] 8.00) 11.82)...... | 3.23 3.00 
1097} 0.14)...... 1.08] 0.82|| 6.04] 2.87] 2.61] 8.91] 8.00) 11.52]...... 4.11) 4.00 
1463) 0.14) 0.53) 2.26] 1.64]! 5.30| 2.98] 2.96) 8.28] 8.00) 11.24)...... 3.26 2.00 
1078) 0.07) £37) 3.52) 3:29|) 4.43) 2.17) 1.19] 6.60) 6.00) 7.79)...... || 9.91) 10.00 
1352) 0.15) 1.33) 3.30) 3.29|} 5.17) 1.88} 1.28] 7.05] 6:00} 8.33) ..... || 10.19 10.00 
| | | 
1075] 0.12) 0.24) 2.82) 2.06]| 5.82] 3.05} 2.37} 8.37] '8.00) 10.74]...... | 7.11) 6.00 
1454) 0.13) 0.28) 2.31) 2.06); 6.76) 2.51) 2.76] 9.27) 8.00} 12.03) 10.00)} 3.24) 3.00 
1455] 0.17)...... 2.45| 2.06] 6.62) 2.28) 2.55} 8.90) 8.00] 11.45) 10.00)} 1.97) 1.50 
| 
OSE soobonlfaooaudl aneaealleacdar || 8.18] 3.16] 2.51} 11.34] 10.00} 13.85] 11.00)} 1.73) 2.00 
TAT a deceulae amen inate ores |} 8.29) 2.93} 2.11) 11.22) 10.00} 18.33] 11.00|| 2.09) 2.00 
1012) 0.26)...... 1.20) 0.82); 3.04) 5.11] 2.19) 8.15) 7.00) 10.34] 8.00]} 1.27] 1.00 
HAG) OLS) cco: 1.36} 0.82) 3.29) 5.35} 2.09) 8.64) 7.00) 10.73) 8.00| 1.44) 1.00 
| | 
1021} 9.09) 1.37} 3.58) 38.80)| 5.64) 2.44] 2.96) 8.08} 8.00] 11.04} 9.00|| 7.31) 7.00 
1153) 0.32)...... 1.24) 1.031} 3.911 4.42) 2.72| 8.33) 8.00! 11.05] 10.00|! 2.28) 2.00 
1062) 0.18) 0.54) 2.82] 2.06]| 5.83| 2.75) 2.861 8.58) 8.00! 11.44) 10.00|} 3.28) 3.00 
1247; 0.14) 0.12) 2.12) 2.06)/° 5.10) 2.90) 3.78} 8.00) 8.00) 11.78) 10.00} 2.95) 3.00 
1093| 0.12) 0,09} 2.88} 2.06, 7.00] 2.04) 2.08} 9.04) 8.00 11.12/...... 2.34) 2.00 
1200} 0.19) 0.89] 2.82) 92.06)| 7.35) 2.56) ‘2.55] 9.91] 8.00] 12.46]...... 2.27} 2.00 
SH OF es 2.30 2.47) 3.30) 3.37) 3.44] 6.67} 6.00! 10.11)...... 10.50, 10.00 
1112) 0.20} 0.60] 2.32] 2.06|| 5.77| 2.57) 2.56] 8.34] 8.00| 10.90]...... 6.76 6.00 
1208] 0.28] 0.59] 2.06] 2:06]| 8.67] 4.65} 2.91] 8.32] 8.00) 11.28]...... 5.88) 6.00 
1220} 0.26) 0.54) 2.04) 2.06); 3.19) 5.04) 2.78! 8.28) 8.00) 11.01}...... 6.03, 6.00 
1066} 0.16) 0.12] 1.34 0.82 6368) 26d)! S010) Oa 8.00) 128)". 8.74) 4.00 
1202) 0.21)...... 1.10} 0.82) 4.47) 4.03} 2.36) 8.50} 8.00) 10.86)...... 4.53) 4.00 
DG Ota he 2.16 2..06| 6.25] 3.12) 1.49} 9.87} 8.00} 10.86] 10.00)} 1.83) 1.50 
12538} 0.12) 0.30) 2.06 axte || 4.85} 3.18) 3.28] 8.03) 8.00) 11.31) 10.00) 1.68) 1.50 
| } | 
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MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Descriptive List of Station Samples, 1900. 


Station number. 


Manufacturer, place of business and brand. 
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Quinnipiac Potato Manure..........-..--+2es esse eee eee ete ee 


Quinnipiac Potato Phosphate.......... 1. esse eee eee eee ee eee ete 
Quinnipiac Potato Phosphate. ....... 1... see eee eee eee eee eee 
Read’s Farmers’ Friend Super-phosphate..........-. +s seers eee eee 
Read’s Farmers’ Friend Super-phosphate.........-+ + esse cere ecnes 


Read’s High Grade Farmers’ Friend Super-phosphate 
Read’s High Grade Farmers’ Friend Super-phosphate 
TeGAGrS IDO) IWIMUOR. on oncococono DU oUo DUD OU SHO DODGD DDO ADO GODDORO 
Fee adssn ee Ob aLOmlViarraliis Chu severaunieieieictcneiel oteiellenellon lie lelet=lelt-ieliell-)toN fale! l= felt ci=Reie F 


5|Read’s Practical Potato Special Fertilizer..............---++++-s--e- 
4|Read’s Practical Potato Special Fertilizer..............---.+-+2+--:-; 


Read’s Standard Superphosphate.........-ee eee reese seer ree rnceee c 
Read’s Standard Superphosphate............ee sees eee este eect e eee 
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Read’s Vegetable & Vine Fertilizer...........-- 2 eee e reece ee eees 
Read’s Vegetable & Vine Mertilizer........5....-+-.22-+se02sseeree 


Solwinle IEACun© CiIN> o6oc000oosns esd bncdnoddoouodOUODDGOOO OO DOF ONS 
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Standard Complete Manure 
Sitsvaclenec! Coimjolens Iemma soboccoooDos ono oD OOF OOD OD DOOD GODObb000 oe 
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Stginclercel Shoeeieul soe SOW. oooconoduncovodubnddueneoagebonoeON = 
standandiSpecialefor ve OtavOesry rie cp --i-be kel toler sleek ane 
Williams & Clark Americus Ammoniated Bone Super-phosphate...- 


Williams & Clark Americus Corn Phosphate..................-.. - 
Williams & Clark Americus High Grade Special...................< 
Walliams ic ClanikqwAm cr cus Otalbo) iain Clr stsceie sliver ieee enn 
Williams & Clark Royal Bone Phosphate for All Crops............ x 


ARMOUR FERTILIZER WORKS, BALTIMORE, MD. 
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Analysis of Station Samples, 1909. 


Phosphorie Acid. 


Potash. 


| Available. | 


Total. 


oluble. 
Reverted. 
Insoluble. 


Station number. 
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As Nitrates. 
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Guaranteed. 
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1299 
1348) 
. 1801) 


1302 
1349, 
1432 
1300 


loRS 
ow eo oo 
Rosser) 
moe 
ww 


cra crw ROO 
NWWwhwb 


0°00 CO 


Wee 
wh hp 


wm eQoor 
NowRe who te bo 
> S ac 


wooS 
th =100 00 
to bow oo 

apa 
SN ot 
=] 10) +1 


Rom) 


oSS9 SeSS S955 S99 


co 09 Co OD Ker bo 


rPwpypry 


OO ke 
Kee 


NDNNwnwre 


Hee 
“Oe 
~100 -1 00 


et 
WSS. 


ho eo 09 
wow 


oes 


bow oer 
bo co to bo 
~1-100 0 


who 
Or 


ap 6feiaxeyelliciejeiswie)|\nipvais\ere 


RR 


co -100 DAmnnmnn Anode 


to ho co wD 
Re Loo 


aos 


NWWwhw bt 


Re bh 
Co O1oT 
ee 
eco coho 
2% S 


bo bobo 
bo bobo 
lo co bo 
4 iC 


bow bo 
Htohow 

“ ne 
bo Co bo 
mmnocd 


OREPH ewe we 
ROHR HED 
ip : 


rRicolor 
tr 


8.00} 1 


8.00) 
9.00 


8.00) 
8.00 


8.00) J 


8.00) 


39] 11.00 
11.00 
10.00] 
10.00 


| 10.00 
10.00 
| 8.00 
8.00) 


11.00 
11.00) 
9.00) 
9.00 


| 10.00 
5, 10.00 
3} 10. 

| 10. 


« 


> 
it 


Guaranteed. 


>) 
i=) 


i 
c=) 
o 


= 
S 


ty ty tO tO 
> 
— 
S 


Hh pt 
SSss 


+ oom 


to bo 


a 


(or) 


Noe “1-1lo lo | rool som so) pe 
oarie on On 


| SS 


18 


MAINE AGRICULTURAL EXPERIMENT STATION. I9QIO. 


Descriptive List of Station Samples, 1909. 


Station number. 


Manufacturer, place of business and brand. 


1345 
1401 
1001 
1276 


1343 
1400 
1189 
1277 


1087 
1344 
1185 

278 


1275 
iat@)at 


1279! 


1007 
1286 
1186 
1282 
1045 
1192 
1280 
1085 
1190 
1196 
1281 
1042 
1187 
1465 


12738 
1408 


1084 
1270 
1064 
IAL) 


1083 


1198) 
1082 


1195 


BOWKER FERTILIZER CO., BOSTON, MASS. 
Bowker’s Bone, Blood and Potash.......---++-+-+-++seeceresseesreees 
Bowker’s Bone, Blood and Potash.....-.-+-++-+-+++see reer erst sees 
Bowker’s Bone & Potash, Square Brand.....----+++s+s+eeersereeres 
Bowker’s Bone & Potash, Square Brand.....------+++++++sseeercees 


Bowker’s Complete Manure for Potatoes and Vegetables.......-.-- 
Bowker’s Complete Manure for Potatoes and Vegetables........---+ 
Bowker’s Corn Phosphate... 22.562. 5 2-18 ee eee ete we ences 
TRONS COiaa IPUNOSIOAMHOd 5 onoooodcaacoodoudedooDODOuo donde po0o08 


Bowker’s Marly Potato Manure........-.--2--+-22+e- everett eee neee 
Bowker’s Barly Potato Manure....-------++ss sees cere erect essence F 
Bowker’s Farm and Garden Phosphate.......... Aigner OncI IO. 50.0. 00°C 
Bowker’s Farm and Garden Phosphate.....--++-seeseeeeererreecce 


Bowker’s Mresh Ground Bone... 2.0.2... 11 ee ee we ee we le ace ee 
Bowker’s Hill & Drill Phosphate........-.-.-+++s2e2seee eee sseces 
Bowker’s Hill & Drill Phosphate..........-..+--se esses e cece ssens 


Bowker’s Market Garden Mertilizer.............---2+-seeeseeeerees 
Bowker’s Market Garden Fertilizer. ......-...--2eseeeeeee eee e evens 
Bowkers Potash BOM ss... ee ee = wee ls oe le ao) we oe nim) ss era 
Bowker’s Potash Bone... -.-...csce cece cece rece t ete e eee e ese e ence 


Bowker’s Potash or Staple Phosphate.............--- +s see eeeeaee 
Bowker’s Potato and Vegetab LENDOUMINNIACIC SG gio dbocsooedodss sd icewecaetewate 
Bowker’s Potato and Vegetable Fertilizer..........-..-..+sesseeeee 


Bowker’s Potato and Vegetable Phosphate..........-....+2+--+eeee 
Bowker’s Potato and Vegetable Phosphate..............2+2+-+eeeee 
Bowker’s Superphosphate Watlande Obalsilarecsuaucisionerelscewone vole lsieteuel «ievemonanaienetate 
Bowker’s Superphosphate with Potash..........-.....2-seeeeessees 


Bona) Sues) (Cieays) IAMOSOMMIEWE. Saccacaocounn0d00500000000000000 Sate 
BOWReIES Simeey Creo) IANOSOIMNENS. gccocovas0onvcnvcaddsoQuG5aCG00000 boo 
Tova; Sinseey Cieois) IAMOSOMAUO. coocoavsdvdcgcvoD Ds DvD ODDDODDDOOND 03 


Stockbridge’s Manure A for Potatoes, etec............. aiaeveue: shelte atemeens 5 
Stockbridge’s Manure A for Potatoes, etc 


Broce Ear’ s Special Complete Manure for Corn and all Grain Crops, 

sini S Special Complete Manure for Corn and all Grain Crops, 
CL ree ere a Mee etre clave eL wel crepe heat shea uroneed sewer aicueneitsqecereWeaste 

Brock brigees Special Complete Manure for Potatoes & Vegetables, 


(MAOH Bo leo 6 OO 0 OO OUD OOOO UDI OU UIDGGme Oth OOOO GOmOOD oie 


ISLOCEDEGSe\s Special Complete Manure for Quick Growth and for 
RAGA GN EA Rey oc Cu Ra ACIIo CRSEG MARCOS SHS ER NE ec MU oi EN SRE SS BN Gc 
Bloc enecs Special Complete Manure for Quick Growth and for 
WME Sob obo oO oOe OCU oon Ooo eR OO Goo No OOO Oe me OOOO OoOO ROO 
Stockbridge’s Special Complete Manure for Seeding Down, Perm 
ane Dressing & Toes he cae inuakets Cloves Sareea Perma- 
ockbridge’s Special Complete Manure fo ing Down, Perm: : 
nent Dressing & Legumes Digan come ge 
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19 
Analysis of Station Samples, 1909. ¥ 
Nitrogen. Phosphorie Acid. Potash. 
Total. Available. Total. || ile 
ls | eae 
| & ¥ rd 3 so as 
a | §| 3 ie llaselee Me | 8 
Meets se ia he | 2 ie al se os tg 
Ps eso esi elo lg See sere eh alba Sees 
S) Ss 5 | = ° =: 
n 4 4 S o B a Sj G cs | 3 = & 
ey | 7 : 
1345} 0.12} 1.82| 4.22) 4.11)| 4.13] 3.64) 1.34) 7.77) 7.00] 9.11) 9.00]| 7.28 7.00 
1401] 0.26] 1.68| 4.06] 4.11|] 4.78] 3.11| 1.31] 7.89] 7.00] 9.20) 9.00|| 7.48] 7.00 
1001) 0.20)...... 1.86] 1.65|] 1.50] 4.98) 5.32) 6.48] 6.00| 11.80) 7.00|| 2.15) 2.00 
1276| 0.20] 0.22] 1.76] 1.65|| 5.81] 3.19| 2.55] 8.50) 6.00] 11.05) 7.00|| 2.11| 2.00 
1343 0.23] 1.50/ 3.42} 3.29|| 4.47| 2.46) 1.70] 6.93| 6.00| 8.63| 7.00]| 9.61| 10.00 
1400] 0.20] 1.27] 3.16] 3.99|| 2.74] 4.01] 1.81] 6.75] 6.00] 8.56, 7.00|| 10.38) 10.00 
1189] 0.16)...... 1.98] 1.65|| 4.37] 3.48) 4.06] 7.85) 8.00] 11.91/ 9.00|| 2.20] 2.00 
1277| 0.20|...... 1.44] 1.65|| 5.50| 2.53) 2.30| 8.03] 8.00| 10.33) 9.00|| 2.17] 2.00 
1087| 0.09] 1.33| 3.78] 3.29|| 6.38] 1.67| 2.60] 8.05] 8.00] 10.65) 9.00) 6.83] 7.00 
1344| . 0.66] 0.12] 3.70| 3.29|| 5.39] 3.23) 1.79] 8.62| 8.50| 10.41| 9.00|| 7.72) 7.00 
1185] 0.14) 0.05] 2.84) 1.65] 4.42) 3.72) 4.06] 8.14) 8.00] 12.20] 9.00|/ 2.21) 2.00 
1278| 0.33) 0.07) 1.80| 1.65)| 3.54) 4.50 3.00| 8.04) 8.00] 11.04, 9.00), 2.20) 2.00 
| 
1275| 0.10]...... Bedale Dag e. Ne araed Leese [eae lea eee AQERAL D5 GOli ce osha 
1191} 0.17} 0.05) 2.82] 2.47)| 7.00] 2.85) 2.30) 9.85) 9.00) 12.15) 10:00|| 2.34 2.00 
1279) 0.90] 0.28) 2.58| 2.47 7.61) 2.75| 2.58) 10.36, 9.00) 12.94) 10.00) 2.10, 2.00 
] | | | 
1007} 0.12} 1.30) 3.18] 2.47] 5.48) 3.03] 1.29) 8.51) 6.00) 9.80) 7.00) 10.01) 10.00 
1286| 0.20] 0.49} 2.62] 2.47)| 3.91) 2.78] 1.08 6.69] 6.00} 7.77| 7.00|| 10.82, 10.00 
1186] 0.40|...... 1.26] 0.82)| 3.84) 4.35] 2.90] 8.19) 6.00, 11.09] 8.00)| 2.14) 2.00 
1282| 0.11)...... 1.02] 0.82|| 6.17| 2.36] 2.51) 8.53] 6.00| 11.04| 8.00|| 2.28, 2.00 
| | 
4045] 0.25]...... 1.24} 0.82|| 3.97| 4.22] 2.98) 8.19] 8.00] 11.17) 9.00|| 3.20) 3.00 
1192] 0.20) 0.26] 2.82/° 2.47|| 7.48] 2.72! 2.02] 10.20} 8.00] 12.22| 9.00|/ 3.93] 4.00 
1280| 0.75 0.09} 2.54) 2.47|| 7.42) 1.26 3.44| 8.68| 8.00) 12.12) 9.00] 4.33| 4.00 
| | } 
1085| 0.16] 0.30/ 2.18) 1.65 5.82/ 2.50) 3.25, 8.32) 8.00 11.57) 9.00, 2.34, 2.00 
1190| 0.13| 0.07] 1.98] 1.65|| 4.43) 3.75| 4.02) 8.18) 8.00] 12.90] 9.00), 2.37| 2.00 
fife eee el croan'e| ta dienalte.e oe: || 8.41] 3.17] 1.68) 11.58] 10.00) 13.21] 11.00)| 2.24| 2.00 
{ehh ae, Gale ean eee || 6.67} 4.01] 2.40 10.68] 10.00] 13.08] 11.00} 2.98) 2.00 
| | | | 
1042] 0.25|...... 1.26] 0.82|| 3.95) 4.56) 2.89 8.51! 8.00) 11.40, 9.00) 2.42) 2.00 
fig7) 0.86)...... 1.22] 0.82|| 3.67| 5.18) 2.19| 8.85) 8.00| 11.04) 9.00'| 2.35) 2.00 
1465| 0.38|...... 1.22] 0.82|| 3.94] 4.09} 8.06) 8.03} 8.00] 11.09] 9.00|) 2.26) 2.00 
1273) 0.26} 1.01] 4.99| 4.11|| 3.96] 4.20, 1.81| 8.16 7.00, 9.97 8.00| 8.98 10.00 
1408} 0.19| 1.15) 4.10) 4.11|| 3.25] 3.94) 1.15! 7.19} 7.00} 8.34) 8.00) 10.77| 10.00 
| | | 
1084) 0.11) 0.75]. 3.60) 3.29|| 4.49) 5.43/ 3.16) 9.92) 10.00] 13.08] 11.00) 6.13 7.00 
| | | 
1270| 0.14] 0.82] 3.26] 3.29|| 8.43) 6.01} 2.95) 9.44] 10.00) 12.39] 11.00, 6.46 7.00 
1064| 0.08] 1.33| 3.46] 3.29|| 4.45) 2.42] 1.35 6.87] 6.00] 8.22] 7.00) 10.07, 10.00 
1197| 0.08] 1.52) 3.28 3.29)| 4.39| 2.47] 1.75] 6.86] 6.00| 8.61 7.00) 9.36) 10.00 
1083| 0.18} 0.64) 5.54] 4.93} 5.07) 1.76] 2.18) 6.83] 4.00} 9.01| 6.00, 6.10, 6.00 
1198} 0.18) 0.18} 5.30) 4.98)} 4.26) 2.55) 2.30; 6.81} 4.00) 9.11} 6.00) 6.97 6.00 
1082/ 0.07) 0.83] 3.28] 2.47] 5.66] 1.68} 2.32) 7.34] 6.00) 9.66) 9.00) 11.79) 10.00 
| | 
1195} 0.25) 0.74) 2.28) 2.47|| 8.11) 4.88) 2.45) 7.49} 6.00) 9.94) 9.00) 10.06) 10.00 
1 
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MAINE AGRICULTURAL EXPERIMENT STATION. IQIio. 


Descriptive List of Station Samples, 1900. 


Station number. 


Manufacturer, place of business and brand. 


1445 
1324 
1419 


1446 

373. 
1413 
1447 
1365 
1368 


BUFFALO FERTILIZER CO., BUFFALO, N. Y. 

BUTlaloy, 23H OE= Sie Nee a aos es Staats a ode ule ouerees atto oo ace sates ee ant Re 
1 SyOby oe UO wm EMO) bleep o-c Mesoy isles a Glotquto rg iota naa Gio Gimeno. Ol ISO DLO O.0i0 3 aterekees 
UTE ALO 95 IB MGB. Beaks ki S eee Lae lailer 5 vel Gh get S1e NATE NSC UE Bal Hla, Binaing HORST ASCOT OR MMM 
PTTL AMO Fe Bee 2s ere terseie eee aocata) toe sue oe) eacsee Gree iaihee aUied ete ree cecieeutents ene Veolia ienan el (econ RE RMS 


COE-MORTIMER CO., NEW YORK CITY, N. Y. 
Frank Coe’s Celebrated Special Potato INE UNAEeG o oa Doo Oo c OCF ‘ 
Frank Coe’s Celebrated Special Potato Fertilizer................ 
Frank Coe’s Celebrated Special Potato Fertilizer................ 


Frank Coe’s Columbian Corn & Potato Fertilizer................ 
Frank Coe’s Columbian Corn & Potato Fertilizer............... ; 
MrankaCoes) Columbian PotatoyMertilizcra. ss sleo someone 
imicehoute Ores (CoOlkowaniloneia IEO elie) 1xewnbyAGe, 5 ad esoadnodocanoo0co05 


HrankiCoes Doublessitrensth seotato; Wianunren soo ie eee 
Prank Coes DoublesStrensth) Potato ivlamiuinessen sae ene 
ImMeeine COGS IDs<@@llsilone IEE KO) Ieee, > gcccouncdooudcobdso0o0N 
IME, (OCs) IDe-cKSlSOre IOWweHO) IENterealliVARes ogo soconacoubboodosooneoe 


Frank Coe’s Famous Prize Brand Grain & Grass Fertilizer....... 
Frank Coe’s Famous Prize Brand Grain & Grass Fertilizer....... 
IMM COCKS (Caras Gs Cresta SpynGiels soocccndsocoddoadoccuoocon a0 
IMieeialis COS Enis cs Gira Soaciel, os odeocsogccsosgbonooaccucocn 


Frank Coe’s High Grade Ammoniated Bone Superphosphate...... 
Frank Coe’s High Grade Ammoniated Bone Superphosphate...... 
Imgelalt< (COEVS) Ishisin (Cheaieks IeXo eho) Werle. o ocacdonsoucoccvccconn 
Drank Coes En She EGnademoouaroehertiliz eran erin nae 0.6 


Frank Coe’s New Englander Corn & Potato Fertilizer............ 
Frank Coe’s New Englander Corn & Potato Fertilizer............ 
Inieehall< (COGS Inerl Ieicaincl mseelsiow Swein®scccaccancdnoonacnceucs 0 
IME N< COE S) leeiel ISAAC) WeOelisiOre CWC. scoccccouonngccadasuc 


HrEank Coes eS tandardm rota vomhertilizcriiertas initia 
ImMeehalis COs Sievacleras! IOWA Ue. 6655 bso hodoackoosouenane 


DEEP COVE MANUFACTURING CO., HASTPORT, ME. 
MSH SEP OLAS Gils se asics sn eee ee arate Rs ah er 4 


Essex Complete Manure for Corn, Grain & Grass...............-. 00 
Essex Complete Manure for Potatoes, Roots & Vegetables.......... 
Essex Complete Manure for Potatoes, Roots & Megetablest aes eean 


IDSSEd< EAS Ceraaleim Go IPOWEO IWMI 55 obo dcnoo ooo oe banc oe cecns 
IDSSE<, IDSSHIEHS IAOiawo) WilkNOIRS Gy doo nb oo bobdo aoosdookoGsbbboubonscs 
IMsisehe IPSSMISGIS IOWAo WilkiawWNRs ooooonasccdocuacoegboudcueudo onaoos. 
ADISSIep-¢ P-C.O.8 AMISau wan AORN AMG HIN a Mp hE Meg Sai Seas Mae woe oe 


HUBBARD FERTILIZER CO. BALTIMORE, MD. 
Hubbard’s Aroostook Special Fertilizer for Potatoes and all other 
Ch YOH OFShyg uF ueLOL OO CREE EIROIE ECG ORE PCO IREED Tees EE NIB EONS Goss Se SS blddo 


Hubbard’s Aroostook Special Fertilizer for Potatoes and all other 

CLOPSS eres eA eee cee ena ea wo, 3 SS verte We fens’ cts wets SecA Wesco oa 
ASIDES INOOSGCL, IBCING Cs IPOUASM oo oud cacceasdcsdodcononecnbeconce 
IslulolonAClS) IBOMS Cs IPOWASIo, 0) Gil BPoascsonoccscdcvcccocuvnuecrascce 5 
= bl oy oven olgiopad arene CaKen rej Een, Glen a noe lature ei hn ee Renan OS ee Vel Ls 


lehbloloesaolts) HOH IROyaul Seal Comajowingls scsccarccovcuvsgoveunbsucones 
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Station number. 


Nitrogen. Phosphorie Acid. Potash. 
Total. Available. | 
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22 MAINE AGRICULTURAL EXPERIMENT STATION. Igto. 


Descriptive List of Station Samples, 1909. 


Manufacturer, place of business and brand. 


Station number. 


| 
1461) Eiubbard?s ARoy al Mn Sve ms too 2: syvare lellapepers vse esate nis ee oitue s stesseeee eee 
3 Go Eb bard:s i Specialeotato) Compound: eerie eee ier ae eeeere 


LISTER’S AGRICULTURAL CHEMICAL WORKS, NEWARK, N. J. 
OA misters Animal iBoneyvand Potash dee eee on cele e eine eens 
IDGAEISterss Animale Boneeand otashin sever terse coe a encore Rene neiene 
1108|Lister’s High Grade Special for Spring Crops.................-.-+.% 
1266|lister’s High Grade Special for Spring Crops: .-....-.....5-cses-- 


PUD EISters, Onelda, ISPECTAL Ss. . miter. © ciead cys cere. oe 4 eueeseiet ates ls One a Cee 
PAS NG Sterts «Oneida, oSPeCiallioc wih seve, sis os. ares Si alavora ciel ene oie al alerdke (alse he eneneeaetete 
LOTS |TiIsterss) iPotato; DMM UT os. itie ce Sica neredere xs eee SUahe iaRentecelione Ske SEO eee 
2 MAStER So POLLO: UVES) = Gc: ejeueieis ley = ets oes ste cole ens ener oitastenec ole seis Gute nea ee neem 


LOS ister sSpecial’ Corn mertilizer-veo eis -lae osc cielo ei nieteie erence eee eee 
UA bMSiveS Syoswiel Comm Wterewilliizeies - scooccctossoucuuoossodobDOoO DSC : 
1098|Lister’s Special Potato Fertilizer........ dishes DCS Ue ake ee. a acane le GE ee : 
OMG EISteris) Special Potato Mertilizerner corse cies ebelciere eset we 


HOG Pisters: (Successi) HerGWIZEI saa sists cus i-vsisciey cs ooete eee llceds) ons cueic)siarsiete ene Renee 
UZAG | MISteTns KSUCCESS HM EReMIZeTRS cus ersts sc clears <5 erence xv ae ekelons Sieter er eee 
LOS eisterts M0CG IP otato (Grower. cole ao Mee ce oe ene Cee eee 
T2tA isterts, 109 Potato, Grower in sacs ees aes © sicle eiebeieis) ost severe tcl notene neonate 


MERROW BROS. & CO., AUBURN, ME. 
1438 MerrowsS: Bone MEAL io .5 es eS avs hens aye sr siaiic inns oc ovens Sep oncia is eteleteieuenemeues 


MORRISON BROS., BANGOR, ME. 

LATTA CTA: PHOSDMATC ie oss ei ake Je, aze Sel oye Be VOL eer O Ete ean eee nlala eer el Rate nee eee 
73 | Morrison Bros, C2 Brand Mertilizer’ for AVICropses . 42.) ee eee 
TAG 4 Morrison Bros; «cy Brand Mertilizer for All Cropsin an s-oee eee 


| 
fl MOErISOn WE LOS) sace snaid Potato mnentilizer nen sii) lee ieraee ieee 
ITER Gob ealksh key (op bet SL aliecIsl ae eRe ay ich artis yeotan MnO mint etttrGKa aloigis ois 0.0 0 
LEA O MINT Crate Oi aS OG oa ek eine ron ends cau jeder shone ame retie 1 ates eae eee ine aie laae ten Tene ne ae renee 
Abas Syrouloy akehrss onde levonre Shales oy Seca cena a eolo okt o.clo tomisi on oidiogh cao o occ Good oo 


| NATIONAL FERTILIZER CO., BOSTON, MASS. 

f1iChittenden:s Ammoniated Bone Phosphate... 60... on... aeleeeeieerens 
Dili | Chittendenzss ATOOSTOOLES PeClallin ce) poicteeuei cued clos ei-keven tien ikea neers 
bil @hittendenis  ATCostoolk SDeGIal ns acre teirshe cae enon te neieleene oieua re celete heen mete 


| 
ii Chittenden’s (Complete Root, Mentilizer oy. 2 ire ee one mel oi) odoin 
61 Chittenden(shunekal sPotaton Mertilizems 5, ase secs eisleieneltoenen o5 
8iChittendenss m xcelsior Potato, HentiliZeme - ciel) -yencic shen cuchey-teneien nomenon 
6|Ghittendencssmitiarker Gardenenertilize%rs cs «mia ieee eieiehee eerie 


NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 

AST INew bineland Complete sWamurel occ. ss) stete cubes cee oleneiene! oreietcet ise tenet neonate 
Iss INEweonsSlanduCompleter ianitTe ster .icke slees cee eiek-tehe lene) cneie leon nelictenenenenemene 
1474 New, binslandsomplete Mamure ose: crc «ere ice ene cletiel cress eual oie eee ienemenene 


1134|New Hngland Corn Grainy Merblizers ocr. = seve seis eieie tele chee ere noo} 
1335 New wnslandsiCorn ick .G rain eMe rb TZ pers ca tci-)eusneacheneokodcl oleic e-l iene een 
LS SiiINews ane landi Corny ee bOSpmMaLer cures sueteietelcten-eenelciecie eieleut Neh oiais totem 0 
Zab INGWaLbns land mConrn ee hospi alt Crise ake epeheua ete teuedebe als ah-uslieton tenella lielon- meneame 


1322|New Hngland High Grade Potato Wertilizer.....................-.- 
US ADIN ADiaellienal Tella (Creeley SiosClall 5 cocoa es os sbodecndoosa9GGI03 25 
AZ S3iiNews pine land wei sheGrader Spe Cilallarrevecies sisnsicnsbensrcieisie mele -mevehe eich ersten 4 
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Analysis of Station Samples, 1909. 


Station number. 


Nitrogen. | Phosphorie Acid. Potash. 
Total. - | il Available. Total. | | 
Aiea) | | 
< eee 2 | ee 
— a | ss) | | | oS re 
5 Ss g | io) £ s | e z 
; 5 ® é : = ; = 
Seca se ieee ls ere a | ras rote 
a Z 5 Felt) es <4 cS a 5 || = a 
5 sy ill = ® a 5 | 5 5 5 = 
Peeler tn ami) my Ne | ee | let S a Ms 
} 1] | | 
l ary | hs ' 
0.12] 1.46] 2.47 2.49|] 3.37) 3.89] 1.16; 7.26] 8.00] 8.42] 9.00|| 5.01] 4.00 
iL Vo eee 3.10| 3.32|| 4.15] 2.61] 0.60, 6.76) 6.00| 7.36] 7.00|| 10.64) 10.00 
| | 
~escieel ee | nee eee 3.35) 7.06| 3.71] 10.41] 10.00] 14.12] 11.00]| 1.94) 2.00 
Mpa eRe alt cs | 5.02, 4.95] 2.04) 9.97] 10.00] 12.01! 11.00|| 2.27) 2.00 
0.05) 0.69] 2.00 1.65} 5.42 3.58] 3.38 9.00] 8.00) 12.38] 9.00]; 9.94| 10.00 
0.12 0.22] 2:34) 1.65|| 3.19| 4.25] 3.15, 7.44) 8.00] 10.59] 9.00|| 9.15] 10.00 
0.18} 0.07] 1.14) 0.83|| 2.98} 4.78] 2.80 7.76] 7.00] 10.56] 8.00|] 1.23) 1.00 
(\2) Reaeee 0.92) 0.83|| 5.98) 1.63] 1.15’ 7.61] 7.00] 8.76] 8.00|| 1.51| 1.00 
0.18] 1.06] 3.68) 3.30] 5.95| 2.41] 2.47, 8.36] 8.00] 10.83] 9.00|| 6.61| 7.00 
1.68] 1.03] 3.46 3.30\| 6.51, 2.15] 1.15 8.66] 8.00] 9.81) 9.00|| 7.17| 7.00 
0.19| 0.58] 2.26] 1.65|| 6.26 2.87] 2.44 9.13) 8.00] 11.57/ 9.00|| 3.35] 3.00 
Oiiba ne 1.64] 1.65|| 5.47/ 2.71| 1.95' 8.18] 8.00] 10.13] 9.00]] 3.48] 3.00 
0.14| 0.39] 2.96, 1.65 6.44| 2.69| 2.44’ 9.13] 8.00] 11.57! 9.00|| 3.40] 3.00 
OU ena: | 1.78, 1.65|| 5.23| 2.77| 1.89, 8.00/ 8.00} 9.89| 9.00)| 3.33) 3.00 
0.12) 0.18) 1.76 1.23|| 5.48| 3.28) 2.88 8.76) 9.00] 11.59| 11.00/! 2.18| 2.00 
GalS|yenie 1.44) 1.93|) 6.11) 2.94! 2.04 9.05) 9.00] 11.09] 11.00|| 2.21) 2.00 
0.06] 1.32] 2.97 3.30|) 4.34) 2.74) 1.52' 7.08} 6.00] 8.60] 7.00!| 10.55) 10.00 
Beart. | 3.07] 3.30|| 4.86] 1.46) 1.02 6.32! 6.00] 7.34] 7.00]| 10.31| 10.00 
| | | 
0:00 Nene PAs lemie sleeve nes leet Lo ag DOUSA| BL /O0ll eee cle ese 
Sodteellabeben ee ceed Geers |) 14.63] 2.03] 0.22) 16.66] 16:00) 16.88|......]|......|.....- 
0.07| 0.43] 2.46) 2.20|| g.63| 1.75| 0.27| 10.38] 10.00] 10.65)......|| 5.81 6.00 
0.08] 0.96} 1.97) 2.20|| 7.58} 1.89) 0.98] 8.97] 10.00| 9.95)...... || 5.87) 6.00 
| | | 
0.07] 0.98] 3.88) 3.00|| 7.58) 0.90! 0.40} 8.48 8.00] 8.88!...... 9.90 10.00 
5 a [PEAR aT et eit eer Uris ioe Seale a aN he I 8 A961 60100 
eae ina i120) ISO el Ma Pa tend Becerra tte a | | A 
ciated epee (Ree [aks dail beaeioe Stisieens Inept el sckcteGl cals ool bpreacioral esacienel | Pax Obs ay24lezetse( 00) 
| | 
| 
0.13} 0.06) 1.86, 1.65], 4.58] 3.91; 2.55| 8.49, 8.00; 11.04) 10.00,| 2.69! 2.00 
0.09] 2.05] 4.00; 4.11] 4.18] 3.60! 1.28] 7.78] 7.00| 9.06| 8.00|| 7.06| 7.00 
0.15} 0.08} 4.32} 4.11)| 5.30) 2.19| 1.98] 7.49] 7.00' 9.47; 8.00] 6.89) 7.00 
| | | | | 
0.22} 1.33) 3.12| 3.30// 3.57, 4.46) 2.05’ 8.03) 8.00! 10.08) 10.00| 5.50) 6.00 
0.82] 0.33; 2.72| 2.40], 4.94] 1.92 1.15] 6.86, 6.00] 8.01) 7.00 9.36 10.00 
0.14) 1.65, 3.16) 3.30| 3.30] 3.51 1.40) 6.81 6.00] 8.21, 7.00} 10.41, 10.00 
ON] eee 2.72) 2.40}, 6.01] 2.27 1.82} 8.28) 6.00] 10.10, 8.00)| 4.93 5.00 
| 
Olli cc: | 3.18} 3.28] 4.39) 2.54, 1.22] 6.93 6.00] 8.15  7.00|| 10.69, 10.00 
0.12| 0.20) 3.13) 3.28], 4.45] 2.36, 1.02} 6.81) 6.00] 7.83, 7.00)| 10.60, 10.00 
0.15] 0.14) 3.36] 3.28] 5.26] 1.31) 0.51] 6.57, 6.00} 7.08 7.00!| 10.08 10.00 
0.05|......! 1.22} 1.22]! 6.11) 0.89 1.05] 7.00/ 7.00| 8.05! 8.00|| 2.22, 2.00 
Grose, | 1.85] 1.22]! 5.50) 1.63) 1.15) 7.18) 7.00] 8.28] 8.00|| 2.16) 2.00 
OHO soonall 1.46) 1.64 6.06} 2.23) 1.84) 8.29) 8.00) 9.68 9.00) } 5.08) 3.00 
HOM Rgeene 1.52| 1.64|| 5.82| 2.51| 1.59} 8.83) 8.00] 9.92) 9.00,| 3.42) 3.00 
0.18 2.26} 2.46] 5.90 2.12 1.25) 8.02 8.00] 9.27 9.00|° 5.90 6.00 
ON ae | 3.66] 3.69]/ 6.09] 1.47) 1.74] 7.56 7.00] 9.80) 8.00)) 10.31) 10.00 
0.55]...... | 3.66, 3.69], 5.02) 2.33 1.10| 7.35) 7.00] 8.45) 8.00| 10.81) 10.00 
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Station number. 


MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Descriptive List of Station Samples, 1909. 


Manufacturer, place of business and brand. 


New England Marke 
New England Marke 


6 tee JER aN UNG 1B Siete) 


tiGardeén Manne nici s a aisin cts inte cca eee chee eee 
tGiam den: Manure iss se shop cnkicuecsilese rene: Sceten selene Hanon meueieaeme 


INGwarlnelandse otatophertilizensemn crise acer leanne eae ier aeirene 
INewebn sland we ovravoy Herntiliiz eran a crietcncree iene cieleiancter ey olciee ne cmon ne 


Newehine land (Potato tGrOWieRe ne ojese cc cece ace hale cher ciet eters elon eee. 
News binisilan deo tato Grower ruocis co cretensiete er Olt cueie uci ietiarenener ccc nee oir aeneae 
INGwe bnelandsSuperphosphackes censure iees einer eeu on ieicicne cleaner nema 
Newehnslands Supe L DOs placer er reitererseslcienal-neicotcklcneisiien enone ao tet nekene nea 


PARMENTOR & POLSEY FERTILIZER CO., BOSTON, MASS. 
Bs SPE SA FACES BPA Gs. naarccoheusnate- is as oon encase nue oleae oust nen ee 


100 (epee Airmen EOLA ee entran raat Mee IML re aiahacd is O.o-.c°0 o 


Pre Sree Ae AC RPA Ossie, sie catteleue re elated olen aerate, Joel Sua te sal Suen UST SA eee 
P&P ATOOSTOOKAS DECCLAL o syars se aca a cateuas to gillian Poets ole eae De ee 


Bone Dust Tankage 


Special Potato Phos 
10% Complete Aroo 


Acid Phosphate .... 
Acid Phosphate .... 


Dirigo Fertilizer .. 
Dirigo Fertilizer .. 


Muriate of Potash.. 
Nitrate of Soda.... 


Special Potato Ferti 


XX Chemical Brand 
Yankee Fertilizer .. 


P&P Aroostook Special cue sles mite ols levee elec icorene, sey hel cleo oe ape aS 
Asc eee Maine me oratO mn entiliZe lee iri ey inne nen eon oo 6 
PAS Maine eOcatOnMernculiZeisomructeeasrcicterrenatre lense noreaaielereinee eae 
12 
12 


4» (ee IES JP lbyinaoncholay INCek<e IEheshael IME BULIARIE. ba oa boondoodanonoudoodons 
WiecU Le SDeCiall Potato Mertlizerstoralll Root OLODS roel eeeeiene 


EK. W. PENLEY, AUBURN, MAINE. 
Penley’s Best Potato Mertilizen. .co2 suis She se ae eee 


PORTLAND RENDERING CO., PORTLAND, ME. 


CC 


PROVINCIAL CHEMICAL FERTILIZER CO., ST. JOHN, N. Be 


POUNAUT ay Mi Sairarrssvence rowanar anraraive we eovaure nentervan/ovaive) Neviecialgave toe oe oeraT On 6000 
StOOK JROLAIEO wie pcos senate ore nsket arene he NOloe toe eee ener Da0 


LO GonComplete -AToositook Potatonnne eee oe eee neni 000 


P. H. REED, FT. FAIRFIELD, MAINE. 
FLCCA"S! POtatoy "GLO Wee yo Mage se ieiehe cane eve ete oa aeols ntalone lat onabevalle concen arenes Siete 


SAGADAHOC FERTILIZER CO., BOWDOINHAM, ME. 


i CC Cy 


Aroostook; PotatowMamur en aie Beep ciccls Glue 2S Cinta exiolitiee: Sie ey aus ee pean 4 


Ce 


4= Gide lO PO ato MMertilii eras cia sicker loner oterelene orn Or eho eae ere 
4=6e'& OP OtLaAtO Mentill Zero c. sesenvieee 5 aioe cae hate nae ekerone tale en eee 


CaCO CC Cr ac iC CC Ye CCT) 


CC TS 


Sagadahoe ish iGradesSuperphosphatene se oeeneen cee nen 
Sagadahoc High Grade Superphosphate...........-..--eeeeeeeeeres 


IEA) Danone eA ae et aan ae cede cya me Bice ees Cue oso a 


326m lO POO mM MEGCILIZET Sap. icionene voles tep eit seuo:enesicve linia) ial heuer Re 
IGS Co rare LCA EXON HEH oy: tN Snel ey Ly Aeneony Min een cea Hoy el eee rn iy Gila ener 
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Analysis of Station Samples, 1909. 


Nitrogen. | Phosphoric Acid. | Potash. 
| = — 1] 
Total. | Available. Total. || 
3 5 ‘il | || 
Bae! | a 2 | e Saleen es 
S|. gee tara 8 = ca | 2 
2 ; Sheu 2 2 : A ; A ie | 
Pee | SE rei) 8 |S | 8 a pee | Be 
S “ A 3 a s = g 5 S Sp yh II ete 3 
Ss n Dn 2) Sls ® 4 S) = SU Vere S =) 
CA <q i o wn a = is | G is | 5S || A es) 
| ] [| 
1382) 0.11) 0.38) 3.88) 4.10 5.50 3.01) 1.98 8.51] 7.00} 9.79) 8.00)} 6.95) 7.00 
1414) 0.13) 0.30) 4.04) 4.10)! 5.30) 3.20) 1.66) 8.50) 7.00) 10.16 8.00) 7.00) 7.00 
ilBil) ORO ee eens 1.56) 1.64)| 4.387) 2.94) 0.94) 7.31) 7.00} 8.25) 8.00); 5.13) 4.90 
BZ OROT c).10-11- 1.46} 1.64)| 4.59) 2.36) sical 6.95, 7.00} 8.09 8.00! 4.34) 4.00 
| 
PAO)" (0)na eee 2.18 2.46, 4.86} 1.96) 1.15) 6.82) 6.00} 7.97) 7.00)| 10.61) 10.00 
BW OekOliet. ae. « 2.48) 2.46 | 5.07) -1.95) 1.08) 7.02; 6.00] 8.10) 7.00); 9.83) 10.00 
DN39} (O09)... 2.19), 2.46|| 6.41; 2.21) 1.40) 8.62) 8.00} 10.02) 10.00); 3.75! 4.00 
1327] 0.08)...... 2.16) 2.46 6.32); 1.92) 1.57) 8.24; 8.00] 9.81) 10.00)} 3.92) 4.00 
| | | | 
| | | 
1328} 0.14) 0.12) 4.36) 4.10)| 5.58) 2.37; 1.43) 7.95) 7.00) 9.38 8.00)| 7.73) 8.00 
1385| 0.14] 0.37 3.96) 4.10)| 5.02) 2.63) 2.13 7.65, 7.00) 9.78 8.00) 10.52) 8.00 
1396} 0.18) 0.43} 4.34) 4.10)) 4.82) 3.15) 1.28) 7.97) 7.00) 9.25) 8.00) 8.75) 8.00 
1384, 0.17; 0.23] 3.82) 3.69) 4.63, 2.20, 1.22 6.83| 7.00| 8.05\ 8.00. 10.54) 10.00 
1427) 0.11) 0.19) 38.50) 3.69)) 5.53) 2.28) 1.17) 7.81) 7.00} 8.98) 8.00)) 10.47) 10.00 
1326] 0.04) 0.50) 3.30] 3.28)) 4.71; 1.63) 1.59) 6.34) 6.00} 7.93) 7.00 10.43 10.00 
1430) 0.12) 0.12) 3.40) 3.28)) 5.02} a 0.97| 6.96) 6.00) 7.93) 7.00]; 9.92} 10.00 
| | | 
1329) 10721)... =. 2.30] 2.46] 5.90] 2.28] 1.15; 8.18) 8.00] 9.33 9.00)) 4.28) 4.00 
1334; 0.10) 0.06} 3.22) 3.28 6.38) 1.95) 1.37, 8.33) 8.00 9.70; 9.00)} 7.27) 7.00 
| | \| 
1435} 0.15} 1.31) 1.80) 2.47|| 1.48 2.10 0.41) 3.58) 6.00; 3.99) 7.00) 8.15) 10.00 
1294)" (0526)...0... 5.16 5.75 | sane estcerelinastaeell water aliemmene ASSO 50 Wee ice ll serctc srs 
| | | | 
VAD OAT 3s | 2.26] 2.06}| 5.38] 1.71) 0.96) 7.09} 8.00) 8.05 10.07 6.00 
1350} 1.05).:.... | 2.70} 3.29]} 5.55) 1.26) 0.96) 6.81} 8.00} 7.77)...... 9.01 10.00 
1402) 1.14]...... 2.42 3.29) 5.18} 1.48} 0.84) 6.66) 8:00) 7%.50)...... 9.90 10.00 
|| | | 
|| 


. 1450 
1307 


0.09 


0.04 
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MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. 


Descriptive List of Station Samples, 1909. 


Station number. 


Manufacturer, place of business and brand. 


SWIFT'S LOWELL FERTILIZER CO., BOSTON, MASS. 


SiwikestMowell Amiel r aimee oes ceaieena oie sieve ciaucknaiorererel enone aenenee iene 
SivlitesieleOiwelileeAminaalyis rs ainGdliee st enener custome enn meremebeenene reich ei eheuseeieitel etememene nates 
SALES IDO alll 1Bxorne) INSP UMUIM ASICS Ga ocdoacbooudgsoddugudcb0 Dou OKOODOGES 
Siwihtsvs) wo well (Bone sMerttla Aer si ctereeretousieh cael lec cuelle ors eienen cl elioeeereieteneone 


Swiss suovwell Cereal Mer tilieriearucuer ss) clon cnelelelcheieione sence terence eden tcnenenene 
Shakti ILO wlll IDISSOIhyeel IBOME) Ks IPOS, soaccnoccosscooodsoobbKs 
Swiss ILOyyelil Iitajowess IMC sdoccecanoodco obo ODDO OG OOOO OOOS O60 


Sibel Io welll IPO IWMI, 5ooo oo sooo noooedobuDbO bo ooo OUCKODS 
Siwakts wo wells Potato ivamiuirer cierciere eile) clei sicieus: cy clieneneiensielcieclonsi-iene tenements 
Siwitigs Vowel 2otatomehOSpiniate re cucmiemcieieicneienercicisieice sient ll- tiene neneneenenene 
Sac IbOyweMll Toi ceNe) JEON, Co onoasonc hone ondaodenocooso aK oS 


SIME S PE OLAt ONG ROWiEE Ss cis.5 oor (ecole relies calleninsonereieitaireneliel suai cioulonwiketeue sits ROR: ate Remememe 
Sical plese efon ste li cfoye Cacoh ce) Coineer coi ceea CuO RHO Hc OMI Cae omen ogo doc 
Saar 1PoOweio  Cisonweles, caasodaecunopdoconsnadodnodGoNds Dip obououccs 


Shraucics) Soeeiall Corn Cs Weeeualole IWMENMIRe Sooo bd bacoousbdoc0oo00dK00 
Swabies) Shoecitel Toshio. LNeIeMhVANC. GG bua oos oa no umbesodooDoO UU DO OOCdS 
Surtees Sjoceiel IPotaiyo) Ileal, Sooo oo oo oo Un OO dD OBO OODGKUobaDOOOS 


Swakies Siwjoeiedore IMs cibizae \wala WO IOUS ooocloocaoodouddcsccKs 
Sebi Silloxewiore aMeewuhir7zcie jatar, WONG IPOs oosccoccanbecdoasK0Ks 


F. W. TUNNELL & CO., PHILADELPHIA, PA. 


Wivalyzeincro le letonershdo) Whi PebahUh gemma omcom ooo ae be a Glon cp ebmcao ou Oooo Oe 


TUSCARORA FERTILIZER CO., BALTIMORE, MD. 


RuscaronapArcoostooksSDeCClaliemeicieieencieercne cleric ien entitle ans nenen ene menente 
Wis CGairoies, Asaposu@alke Siogxolels codcaasucccsod0n pb bovadnnenDDOSOOONDSS 
ODS CAIRO), TNEWUTE Ke IEOUROG oo oo bb bouucoobd ODO DDD OOO Noo OoO ODOC OONOOS 


MUSCAT OLA ME PUCK Tals ache ale area evenene aire fel eek GAG ATE Srsrtosienicore oe een se eaemenene 
AUIS CAG OTA HU Cie Rasckactne larcusitepaneuchetonsmerenelionenettemeteueieitede cole ycletek cnet teuitene ei mean 


JOHN WATSON & CO., HOULTON, ME. 


NAVUESOia'S} ieaoneonyeel IEC we) IeNercmliASe GonaoagocdaouuboHoogoboDOKso? 


WHITMAN & PRATT RENDERING CO., LOWELL, MASS. 


AWAahhinoneia es IPRAICS IPOASIN Sosa, sosgodccdsno od doceoddabso0Gcacs 
Msoulmangia (cs IES IRON SiXXGIEMl, casoonuccouosoodoadoneonoDSOOFES 
Whitman 


Ia S JEONG) IPNO WANE. 66 50000b 0nd occ GDGDDDDOOOOOIAO 


& 
Mibitmant car bratizs mMmesetablemGrowierecereisielerciierercicioni in iekenenenennemen 
Whitman & 


PraktSimviese talbolien Gas Owieeraeieeloiekeuennen seule enn nen ieitne nent 
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Analysis of Station Samples, 1909. 


=. 


Station number. 


0 Oi 


Nitrogen. Phosphorie Acid. | Potash. 
\| 
Total. | Available. Total. || 
g|3 3 oy at | 3 3) 4| 3 
= 2 g 4 is) Qo) 2 2 | 2 
. ») = = . [=| . . fo 
Been secs |e fee eS | rata lm a0 || rar fete 
<= A 5 8 S = S | =) Sill hee ahh alien | 3 
a n ° s fe A elie a 2 2 ce MN BS = 
<4 <q I S n 5 = | & ore hil) oS || Be | & 
if {| | 
OI seoces 2.12) 2.46 bel 1.70} 1.35} 8.38) 8.0U| 9.73} 10.00)] 3.77) 4.00 
0.10|......) 2.36) 2.46)| 6.67 2.14, 1.19} 8.81) 8.00) 10.00) 10.00] 4.15 4.00 
(AO) Raaeae 1.53} 1.64]| 6.12) 2.31) 1.31] 8.43) 8.00) 9.74) 9.00}] 3.35) 3.00 
OA nacae 1.40} 1 64|| 5.74) 2.41) 1.59) 8.12) 8.00 9.74) 9.00}} 3.19; 3.00 
| | | | 
OEIG | eieparerens 0.88) 0.82]| 5.23) 2.36) 1.02) 7.59) 7.00} 8.61) 8.00 1.29} 1.00 
OIA eosane 1.66] 1.64]| 6.16) 2.37) 3.18) 8.53) 9.00) 11.66] 10.00)) 2.57) 2.00 
OWS} |asaodc 1.26) 1.23 eae 1.73, 1.03} 7.42 rae 8.45] 8.00)| 2.17) 2.00 
OOM sande 1.34) 1.64|| 4.59) 1.71! 1.28) 6.30} 7.00, 7.58} 8.00}! 4.22) 4.00 
OR OMI |Netate n> 1.30) 1.64!) 4.31) 2.68) 1.19) 6.99) 7.00; 8.18} 8.00} 4.05 4.00 
0.09)...... 2.14) 2.46)| 6.44) 1.90} 1.10) 8.34 8.00} 9.44) 9.00}} 6.50, 6.00 
OR OE reste 2.20) 2.46]! 6.09} 2.14) 1.37] 8.23) 8.00} 9.60) 9.00); 6.07) 6.00 
| | | | | 
0.11} 0.08) 3.36, 3.28 4.05} 4.00! 1.14} 8.05) 6.00) 9.19 7.00, 10.31, 10.00 
OA laoeaoe 3.13} 3.28]} 4.71! 1.80; 1.34) 6.51) 6.00} 7.85| 7.00|| 10.33) 10.00 
0.05} 1.76) 3.24) 3.28]| 3.94) 2.44) 0.96) 6.38] 6.00) 7.34) 7.00}| 9.80) 10.09 
| | | 
0.15] 1.77) 8.10} 3.28]| 6.30) 1.78) 1.49) 8.08) 8.00) 9.57) 9.00)| 6.82) 7.00 
OFOS eisiatats 9.37) 2.46]| 5.79) 1.88] 1.24) 7.17) 6.00] 8.41) 7.00)| 10.42) 10.00 
GLO rece = 2.26] 2.46)| 4.90) 1.53) 0.87 6.43, 6.00) 7.30 7.00); 10.40 10.00 
0.22} 0.06} 3.50/ 3.69|| 5.60) 2.36| 0.37) 7.96, 7.00 8.33| 8.00|| 10.52] 10.00 
0.21) 0.57) 3.88} 3.69]| 5.42) 1.58) 1.05) 7 00! 7.00) 8.05) 8.00}| 10.34 10.00 
| | 
| | 
cee 2.76| 3.29|| 4.51| 3.43) 1.63] 7.94! 8.00) 9.57| 9.00)| 9.46| 10.00 
0.13] 2.50) 2.47 5.87 1.15! 0.64] 7.02! 7.00} 7.66 8.00) 7.29) 8.00 
0.90) 2.36] 2.47]| 5.42) 1.69] 0.47} 7.11) 7.00} 7.58) 8.00)} 7.21) 8.00 
0.77) 0.84) 1.65 ee) 1.90} 0.92) 8.36) 8.00) 9.28} 9.00|| 11.05) 10.00 
0.85} 3.86) 4.11|| 7.18) 1.44] 0.92] 8.62] 8.00) 9.54] 9.00|| 6.74) 7.00 
Serko 4.06} 4.11 7.02} 1.42} 1.10) 8.44 8.00) 9.54] 9.00)| 6.84) 7.00 
0.40 4.22) 4.12|| 6.54) 1.82} 1.08) 8.36) 8.00) 9.44 10.00) 6.62} 7.00 
| | | 
mectepetsls 2 55| 2.87|| 1.90) 4.81] 3.74]. 6.71} 6.00} 10.45} 8.00)) 11.73) 10.00 
Ccacute 2.73) 2.87 3.25} 3.71] 2.50} 6.96} 6.00) 9.46) 8.00)) 11.45) 10.00 
ROC OEE 3.05] 3.29]| 2.41) 6.28] 3.32) 8.69} 7.00) 12.01} 9.00)) 6.99) 6.00 
4. ahs) 3.28] 3.29|| 2.66) 6.53! 4.24] 9.19] 8.00) 13.43] 10.00|| 7.38] 7.00 
0.31) 2.87) 3.29)) 4.24) 4.94) 4.11! 9.18} 8.00) 13.29) 10.00) 7.46 7.00 
| | | ! 
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MAINE AGRICULTURAL EXPERIMENT STATION. I9QIO. 


OF PRINCIPAL STATION PUBLICATIONS IN 109. 
Work oF INVESTIGATION. (BULLETINS.) 


Notes on Plant Diseases, 1908.. 
Poultry Notes. 

Inheritance of Fecundity in Poultry. 
Field Experiments in 1906 to 1908. 

The Fertility and Hatching of Eggs. 

Two Epidemics of Potato Blight and Rot. 

Apple Diseases caused by Coryneum follicum and Phoma mali. 
Pine Leaf and Green Winged Chermes. 

Fungus Gnats, Part I. 

Chermes of Maine Conifers. 

Blackleg: A Bacterial Disease of Potatoes. 
Meteorology, Finances and Index. 

Work oF INSPECTION. (OFFICIAL INSPECTIONS.) 

Standards for Beverages. 

Bleached Flour, Benzoate of Soda, Sulphur Dioxide, Ice Cream 
Standards and Flavoring Extracts. 

Analyses of Manufacturers’ Samples of Fertilizers. 

Analyses of Concentrated Commercial Feeding Stuffs. 

Soda. Cream of Tartar, Sweet Corn, Maple Sugar, Spices, 
Pepper, Spirit of Nitrous Ether, Rice and Alcohol. 

Text of the laws regulating the sale of:—Agricultural Seeds, 
Apples, Creamery Glassware, Feeding Stuffs, Fertilizers, 
Food, and Drugs. 

Coffee, Gelatin, Sweet Oil, Honey. 

Standards and Regulations under Food and Drug Law. 

Apples, Catchup, Cocoa, Extracts, Spirit of Nitrous Ether and 
Oysters. 

Commercial Thickeners for Ice Cream, Jams, Jellies, and 
Preserves. : 

Analyses of Agricultural Seeds. 

Analyses of Drugs. The Druggist and the Law. 


All correspondence relative to the laws regulating the sale of 


apples, 


food and drugs, feeding stuffs, fertilizers, seeds and 


creamery glassware, should be addressed to 


Director CuHas. D. Woops, 
Orono, Maine. 
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Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 


FEEDING STUFF INSPECTION. 


There are here reported the analyses of samples of feeding 
stuffs submitted, chiefly by dealers, May to December, 1909. 
In the samples thus submitted protein alone was determined. 
These samples were taken in accordance with the Station direc- 
tions and whenever samples were received that fell below the 
guaranty new samples from at least six packages were re- 
quested. Only one analysis out of the same car is here 
reported, in each case it being the highest so as to give all 
benefit of doubt to the goods. In some instances the analyses 
represent cars that were refused by the dealers and sent out 
of the State. So far as known, in all instances where lots feli 
below the guaranty and were accepted, the guarantees were 
changed to accord with actual analyses. 

These results are printed at this time without comment in 
order that they may be promptly before all handlers of feeding 
stuffs and in the hands of feeders. ‘The usual winter inspec- 
tion is being made by the Station and the results of the an- 
alyses of the official samples will be reported in a number of 
Official Inspections that will probably. be ready for distribution 
in May. 
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ANALYSES OF SAMPLES OF FEEDING STUFFS. 
PROTEIN. 
I 
| KS) 5 
| mie. 2 
NAME OF FEED AND MANUFACTURER OR SHIPPER. = S 5 
g H q 
j q S | 
=z s me | & 
5} ces) ~~ pa 
iS) =) es] 8 
is S mM 
COTTON SEED MEAL. 
Cottonseed Mean arsenic Mou e innate AE RUne aa enema eT 41.00 | 41.00 | 9.00 | 2888 
AMenicanucotton OiliCon Jackson hennmenseeeer eres 39.87 | 41.00 | 9.00 | 2890 
39.25 | 41.00 | 9.00 } 2939 
Huntsville, Ala...... SA Oe er ea ah et OS 42.00 | 41.00 | 9.00 | 2889 
Ne TMPIVIS Re mM sey sae ee eis ey Stree eyaae 42.93 | 41.00 | 9.00 | 2891 
41.13 | 41.00 | 9.00 | 2151 
42.19 | 41.00 | 9.00 | 2162 
Battle Brand Cotton Seed Meal: . 3: -.....--62-+5.-+-4-: eke aseegs 42.25 | 41.00 8.00 | 2875 
Vio IP, BERIIS 6 COs, Wicionyoloris, Wer .550 oooonsadaenooananas 6b 42.50 | 41.00 | 8.00 | 2927 
42.81 | 41.00 | 8.00 | 2957 
@ottomiSeed: Meal... i: wilt sun ceatareaieceeaterare cosrurotaretens Wecovaretereretapaen ai 41.37 | 41.00 | 7.00 |, 2878 
Jal, 18h, BAKO EES os Clo). Wileionjolawis, ALE NS . Socapnsndccsbooodesb00s 41.75 | 41.00 7.00 | 2902 
41.00 | 41.00 | 7.00 | 2907 
| 41.50 | 41.00 | 7.00 | 2980 
| 38.13 | 38.50 |] 7.50 | 2156 
42.37 | 41.00 | 7.00 | 2158 
42.81 | 41.00 | 7.00 | 2161 
| 
IBUSKEwe Conon Soeol MM rocovocedcsoccsovensadanscasconaud08 | 38.87 | 39.00 - 2884 
BMEKEVe Couiom Oil COs so csccssonescve00ag005nan0000G00500R00 43.00 | 39.00 - 2024 
41.13 | 39.00 | 6.50 | 2033 
37.29 | 39.00 - 2060 
42.88 | 39.00 | 6.50 | 2061 
41.37 | 39.00 | 6.50 | 2063 
40.75 | 39.00 - 2064 
39.56 | 39.00 - 2065 
41.06 | 39.00 - 2066 
40.69 | 39.00 | 6.50 | 2067 
| 41.00 | 39.00 - 2069 
| 40.87 | 39.00 - 2070 
38.80 | 39.00 | 7.00 | 2074 
39.31 | 39.00 | 5.00 | 2075. 
39.75 | 39.00 | 6.50 | 2083 
40.25 | 39.00 | 6.50 | 2088 
41.00 | 39.00 | 6.50 | 2089 
40.88 | 39.00 | 6.50 | 2090 
41.34 | 39.00 | 6.50 | 2092 
41.69 | 39.00 - 2094 
39.63 | 39.00 | 6.50 | 2095 
40.63 | 39.00 2125 
40.75 | 39.00 - 2133 
40.13 | 39.00 | 6.50 | 2140 
41.88 | 39.00 | 6.50 | 2105 
39.87 | 39.00 | 6.50 | 2117 
41.63 | 39.00 | 6.50 | 2121 
88.00 | 39.00 | 6.50 | 2163 
IDibale hrinG | Coriiom SKeeol Wil, cooadocsacoagscasuvccccaususcane 41.00 | 38.50 6.00 | 2878 
Humphreys Godwin & Co., Memphis, Tenn.................. 43.37 | 38.50 | 6.00 | 2900 
39.87 | 41.00 | 8.00 | 2923 
43.25 | 38.50 | 6.00 | 2925 
42.25 | 38.50 | 6.00 | 2926 
| 40.69 | 38.50) 6,00 | 2952 
38.87 | 41.00 — | 2966 
39.13 | 41.00 | 7.00 | 2968 
39.00 | 41.00 - 2969 
41.63 | 41.00 8.00 | 2988 
40.69 | 38.50 | 6.00 | 2993 
| 43.57 | 38.50] 7.00 | 2006 
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| PROTEIN. 

| ae 2 2 

NAME OF FEED AND MANUFACTURER OR SHIPPER. z 5 iS 

aaa ier ice pueerie liar 

eas = bo il) S 

5 S = = 

ics S ey MD ¢ 

COTTON SEED MEAL—Continued. 

Dixie Brand Cotton Seed Meal—Continued. 40.31 | 41.00 6.50 | 2020 
42.94 | 38.50 - 2026 
38.54 | 38.50 - 2028 
37 37 | 38.50 - 2034 
40.44 | 38.50 - 2035 
40.44 | 38.50 - 2037 
42.88 | 38.50 - 2038 
39.01 | 38.50 - 2042 
39.38 | 38.50 6.00 | 2046 
41.94 | 38.50 - 2047 
39.50 | 38.50 7.00 | 2048 
38.19 | 38.50 7.00 | 2049 
40.75 | 38.50 7.00 | 2050 
37.94 | 38.50 6.00 | 2059 
37.94 | 38.50 7.00 | 2068 
39.87 | 38.50 6.00 | 2076 
35.90 | 38.50 7.00 | 2077 
38.94 | 38.50 7.00 | 2080 
37.75 | 38.50 7.00 | 2081 
38.25 | 38.50 7.00 | 2082 
39.00 | 38.50 7.00 | 2084 
36.13 | 38.50 7.00 | 2086 
39.63 | 38.50 7.00 | 2123 
34.38 | 38.50 7.00 | 2126 
38.87 | 38.50 7.00 | 2134 
37.00 | 38.50 7.00 | 2139 
37.75 | 38.50 7.00 | 2147 
39.75 | 38.50 7.00 | 2152 
42.81 | 38.50 7.00 | 2165. 
Good Tuck Brand Cotton Seed Meal.........0....sccceeccccecs 44.19 | 38.00 | 9.00 | 2109 
si 1 IDE, Witiaemorelte, dea Gp oaanooncondobadoaDonboadueccadl 46.75 | 38.00 | 7.50 | 2115 
Green Diamond Brand Cotton Seed Meal..................005- 41.56 | 41.00 | 8.00 | 2085 
CGNs CO Okey OSCOLM VUASS felerele cfelsiaisla/eieieieisia\ersserelelsleisieiele/s\alelere.« 43.19 | 41.00 | 8.00 | 2106 
43.46 | 41.00 8.00 | 2113 
42.56 | 41.00 8.00 | 2118 
41.37 | 41.00 8.00 | 2180 
42.25 | 41.00 8.00 | 2157 
Hunter Brothers’ Prime Cotton Seed Meal..................... 839.35 | 41.00 7.50 | 2870 
EMInteL Bros Miulime COV ste LOWS) MOssccreicieipicciecisies)sciicscle 38.87 | 41.00 7.50 | 2874 
41.37 | 41.00 7.50 | 2905 
42.25 | 41.00 7.50 | 2938 
35.75 | 38.50 6.00 | 2943 

41.68 | 41.00 7.50 | 2004 
38.57 | 38.50 | 6.50 | 2029 
39.13 | 38.50} —- 2086 
42.38 | 41.00 | 7.50 | 2116 

41.56 | 41.00 7.50 | 2124 
41.20 | 41.00} 7.50 | 2129 
12.75 | 41.00 7.50 | 2131 
41.75 | 41.00 7.50 | 2135 
41.50 | 41.00 .50 | 2186 
41.81 | 41.00 | .50 | 2187 

13.94 | 41.00 | 7.50 | 2141 

42.31 | 41.00 | 7.50 | 2146 
44.50 | 41.00 | 7.50 | 2150 
| 44.37 | 41.00 | 7.50 | 2160 

GUMIGErCOULONMSCEG: MOGs scarce ems cay melee viierceieineieeiseacees | 41.00 | 41.00 | 9.00 | 2051 


Rodney. J. Hardy & Sons, Boston, Mass...............-.0ee.: | 43.88 | 41.00 


2977 
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PROTEIN. 
ee 
NAME OF FEED AND MANUFACTURER OR SHIPPER. S 8 | 
2 = a 
5 Ss s a 
= zg as 2 
Ss cs a 6 
ei abe SS 
onl CO ey mM 
COTTON SEED MEAL—Continued. 
| | 
@lkcl Goel Conon Seal WiGale s oooscanancop sso ooGaDonocoesbuUCadooS 40.63 | 41.00 | 9.00 | 2871 
Wt; 18l, IBWINAEGlN Cro), Waigulemoelc, AMA Kaascocogdcccccasnccoosceedoun 41.37 | 41.00 9.00 | 2877 
38.63 | 41.00 9.00 | 2881 
37.87 41.00 9.00 | 2882 
| 38.18 | 41.CO 9.00 | 2883 
38.25 | 41.00 9.00 | 2887 
41.00 41.00 9.00 | 2904 
37.25 | 41.00 9.00 | 2955 
38.37 | 41.00 9.00 | 2963 
36.50 | 41.00 - 2964 
Oyyll irae Corio SeeC! Wes nconssscbescoonacons0g0esddnnsaas 41.75 | 41.00 6.00 | 2880 
Heeb rod erccaCo ls vlemiphissauennbenran senna Cie ene ener 43.00 41.00 6.00 | 2885 
42.75 41.00 6.00 | 2886 
42.50 41.00 6.00 | 2892 
41.63 | 41.00 | 6.00 | 2912 
44.37 | 41.00 6.00 2938 
| 42.29 | 41.00 6.00 | 2079 
43.00 | 41.00 6.00 | 2087 
45.88 | 41.00 6.00 | 2108 
41.32 | 41.00 6.00 2110 
42.81 | 41.00 6.00 | 2114 
45.13 | 41.00 6.00 | 2127 
43.69 | 41.00 | 6.00 | 2128 
44.00 41.00 6.00 | 2138 
Purely rewnGl Cloynworn Sel WIGAN. ocadaoqccosncvosdn0000000nFOD06 42.13 | 41.00 | 9.00 2876 
Jee NVallkerebroker ey MemMip hist enn sernateenaenaaetice rice 41.50 | 41.00 9.00 | 2896 
40.25 | 41.00 9.00 , 2991 
39.19 41.00 9.00 | 2032 
44.19 | 41.00 sh 2104 
Sopenissenimel@ottoniseedeMealtenen- redder caer 41.56 | 38.50 | 2010 - 
Vo IH, Soyer «sy Cop, INOS WO, MES oSoccoonocosooncaccooondoGbODS | O.44s || BECO | = | 2143 
Ghishe 1B! Croiiiiornr Sexaxel Wiel os oocssoosoononcouaso0c0Gnsavoonsos 39.06 41.00 9.00 2953 
JrlindsavaVellsiCoseMemphiss Dl enmtanceere nether 40.56 | 41.00 9.00 | 2985 
42.85 | 41.00 | 2023 
39.75 | 41.00 | 9.00 | 2107 
Wiyand oe CottoniseeduMecali 5.14.7) seeeriiaeeeeeebenceconecre 42.89 41.00 | 7.00 | 2007 
Kansas City Cotton Meal Products Co. 
COTTON SEED FEED. 
Star Cotton Ged Seer eee ery tes i. NH. gen. aa PR 16.50 | 10.u0 | 6.50 | 2940 
Toledo Elevator Co., Toledo, O. 
LINSEED OIL MEAL. 
| Zz 
TeinseedsOilsNrea lees pepe nn len eo 0) ote se | 38.00 | 36.00) 1.00 2932 
American Linseed €o., Chicago, Ill................... Nerysiaya lors | 35.00 | 36.00 | 1.00 | 2945 
ONG PRGOESS Onlll WIG, ..cosoncosonssooobocs0san000Gs0bssoclncosn8 | 38.37 | 32.00 | 5.00 | 2895 
American Linseed Go., Chicago, Tl... -. 5.2... eee eee ns | 36.50 | 32.00 5.00 | 2097 
COKE IEICE OL WIG. sdb congecoscbdoucucobed Pea a cana | 24.75 | 34.00 6.50 | 2918 
Hunter Bros. Milling Co., St. Louis, Mo. | 
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; i PROTEIN. 
= | 
NAME OF FEED AND MANUFACTURER OR SHIPPER. S a|& 
a) S =) 
~ H i 
. qi os = 
S) 5 3 S 
ica ie) —& mM 
| GLUTEN FEED. 
| 
HS AVAOUA UCN CA UILETIIH GG let anis aivteraieisicts cisleynicielel secemetelcretetejelows sisvorayereeie 21.51 | 22.00) 4.00 2981 
J. E. Soper & Co., Boston, Mass. 
Ene ALO RELIVE TING Os aisrcrew a iere ace cselalsrs wiarccorevere aie ale sailsteva sleteralesayeists alan 25.25 | 23.00 | 2.50 | 2894 
Corn Products Refining Co., Chicago, Ill....................- 27.13 | 23.00 - 2929 
28.13 | 23.00 2.00 | 2934 
25.37 | 23.00 2.50 | 2958 
; 27.13 | 23.00} 2.50 | 2970 
28.06 | 23.00 2.50 | 2974 
26.75 | 23.00 2.50 | 2975 
27.13 | 23.00 2.50 2982 
28.38 | 24.00 2.50 | 2986 
26.81 | 24.00 2.50 | 2012 
28.01 | 24.00 4.50 | 2014 
27.13 | 24.00 4.50 | 2015 
. 26.88 | 24.00 4.50 | 2016 
28.01 | 24.00 4.50 | 2017 
| 27.94 | 24.00 | 4.50 | 2018 
1 27.69 | 24.00 4.50 | 2019 
25.31 | 24.00 2.50 | 2021 
NCA | - | 2045 
28.19 24.00 2.50 | 2053 
27.73 | 24.00 2.50 | 2101 
26.00 | 24.00 2.50 | 2148 
CreEsTMAOt COLNE GMMPEM HSC Meiers a eiereleleiclel= sir ain clei ols leleieinielalefele e/e)siels 24.137} 23.00 | 2.50 | 2928 
American Maize Products Co., New York, N. Y.............. 24.50 | 23.00 | 2.50 | 2948 
27.50) | | 2962 
27.06 | 23.00 | 2.50 | 2990 
96.18 | 23.00 | 2.50 | 2998 
96.38 | 23.00 | 2.50 | 2999 
| 27.50 | 23.00 2.50 | 2052 
28.62 | 23.00 2.50 | 2159 
(ESCO GHUULOLIME Ce Cline leprciatsln ravers ictelelepetreisisiele nr cieicieteleiele elsiieiote telere(e 96.62 | 23.00 | 2.50 | 2971 
Corn Products Refining Co., Chicago, Ill.....................| 26.19 | = — | 2044 
Golden TOG GIUTeMN CGO emis cints elses cicciesl sis tiele’s esleiecs «ine aisielee .-| 27.00 - - 2956 
Norton Chapman Co., Portland, Me...... ..................- | 27.88 | 27.00 | 4.00 | 2027 
27.88 - - 2040 
(GHINT OMM MCG Ciba cis rererccaicts craters forerel ate letetvaysinr a micie evare cose arsnstetepetaions aim syo;ecaxale | 26.38 | 23.00 | 2.50 | 2009 
Rodney J. Hardy & Son, Boston, Mass. | 
Cikeiaae! SRESNG WER A SECO Oe Oe ee | 26.40 23.50 | 2.60 | 2997 
J. C. Hubinger Bros. Co., Keakuk, Lowa. | 
Nemalke Ell Mia WE CCl caosondadonedvicgod}phacoobcdn ou Donen pReOnOeE é 2.50 | 2917 
Huron Milling Co., Harbor Beach, Mich..................... | 24.5 2.50 | 2949 
2.50. | 2959 
3.00 | 2972 
- 2979 
8.00 | 2149 
VOW Ee CHIT CC Oletpeiele weicis oe ele tae)ainwiaernieimelelesle'eeslesieee vege ees 28.50 | 20:00} 2.00 | 2921 


> 
GiObesmlevaton Com ButtalonINe Wet cccen tee neve meee oie 20.13 | 283.00 | 2.00 | 2944 
50 20.00 2.00 | 2951 
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| PROTEIN. 
| 2 . 
| eS 
° } 2 o 
NAME OF FEED AND MANUFACTURER OR SHIPPER. | 2 g = 
5 H a 
. fo} as} 
| is} 3 Ss 
Pee) 22 
Ween = oS s 
DISTILLERS GRAINS. 
ANTES WBIKES o co6e5h0d00 ¢s0gbb0do0 sed CoRDoDUAS poovaddocnoocseseds Zips - 2973 
Ajax Milling and Feed Co., Milwaukee, Wis.............-.. BD By = 2008 
DeanbonLneDastillerssDriecdaGrainsShemeeneeecc lr eerllecickreeeien. 22.69 | 22.00 2058 
Ns Vy BUMS Clo, Chinciamneynl, Olu). cosa socodqdo0asouasabadbads 23.21 | 22.00 2099 
IDLO Sd:ca 4 Riae SE COSI CIO tick FI OI I CES CEOS Ia IG CCR ELS eK RCIESR ELI ODES 29.25 | 31.00 2013 
df, Vivo IBINES Clo, Chharoboumenal, OMI, naccocadcosnco0cngnsoocabans 30.25 | 31.00 2072 
30.60 | 31.00 2119 
WHEAT OFFALS 
FNGbniehmel NOES tele ae ta cin on enctE doce nooo ead sale Venavenn spencheesiareenere 20.00 | 17.00 2915 
Washburn Mills Co. 
Agimiam Mix@Gl TRG) s5355s000c00sso00d005scq¢00n900ce SP Reha 15963 2901 
Detroit Milling Co., Detroit, Mich. 
BAGISEr IRGC IWOs.coassocrsspoagoscosp ad ocavo0gdacedscgoadsoeuON 18.75 | 18.00 2914 
Badger Chittenden Milling Co., Milwaukee, Wis. 
GCrnimMar7s IDEbAY IEC goges Goochodsoocnadeuodud0. qnpaosdu000 GES 15.75 - 2961 
Sleepyzeye: bumeaWihealtebeedermytriiermctecty seis itisciteiictts 16.00 | 16.00 2937 
Sleepy-eye Milling Co. 
DOMOG Olomaavery lateral IOotheasecoouuooodoUS eosedaucundarodauoauboaE 18.00 - 2916 
Consolidated Milling Co. 
ADULTERATED WHEAT OFFALS. 
Te rse yale ciples Gey ePn ee cas. 5 yA pene ane eras 9 eet ne | 14.13 | 10.00 2984 
Indiana Milling Co. 
BEEF SCRAPS. 
IBC CfA SCT ADS: pare ere Ree aie ictan ay creeai camre erate can P ei | 2.7 = | 2898 
iPorivland Renderinies Com boxrvlande- js scesseceieceeccrccen | 39.50 | 35.00 2919 
BORE YamdyMie aty MMe all sae ay sts psiatatcle suspect eis erect hake ae oe rea | 39.37 | 35.00 2975 
Portland Rendering Co., Portland. 
MISCELLANEOUS COMPOUND FEEDS—PROTEIN OVER 20%. 
WmicorngD ainyska blOmi remanence incr nici inc cie neler soen reac 25.25 | 26.09 6.00 | 2978 
Ajax Milling and Feed Co., Milwaukee, Wis................. 26.02 | 26.00 6.00 | 2996 
23.76 | 26.00 6.00 | 2003 
26.31 | 26.00 6.00 | 2022 
Whiohiorn CreniOS, 4 occncauccsace eget Va ede otopelebatars csavehecerseane elciTavek ae eevee 26.19 | 24.00 7.00 | 2994 
Jai BilesiCos Cinecinmati OhOseeerae ice ceceeaeteaen: 24.25 | 24.00 7.00 | 2056 
23.80 | 24.00 7.00 | 2096 
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| PROTEIN. | | 
| | 
ogo | ok 
Pan |e 
NAME OF FEED AND MANUFACTURER OR SHIPPER. = Ey af os, 
eae eae 
a/ 8] &| 3 
iS Zz ss 
<a So ica | Mm 
MISCELLANEOUS COMPOUND FEEDS—PROTEIN 15-20%. 
inde DMA Tee Clog ce aco nssopassnoosanoaoean sodcndnadodgdods. 17.69 | 16.00 | - 2002 
Chas. A. Krause Milling Co., Milwaukee, Wis............... 16.63 - ~ 2031 
16.00 | 16.00 3.50 | 2073 
17.97 | 16.00 3.50 | 2132 
Eaco Winged Horse Mixed Feed.......... Sialarsts uatcte sie ts aie heievorer 17.44 | 15.00 | 3.00 | 2111 
Everett Aughenbaugh, Nasua, Minn. | 
TE jays WUC ERO anaes ADE NOSE doe ae Gua aose tea aaob ame sEaonnBeEEac 18.25 | 15.00} - | 2992 
Moore Milling Co, Princeton, Il. 
VIOREL Clererprterenevarecsetetey stereteleystevevaye cistele oreretciecsferarssefolete ersio/sicvavsrsvevove 15.81 | 15.00 | 4.00 | 2947 
Noblesville, Milling Co. 
UMS HMD Min MOLASSES MCC Glee s.cisic ne ol) sicreyeie lc tistieinis.c tre wiley cielo» | 15.06 | 16.00 50 | 2030 
(Ui Merete (OES lola, (Clonkefteyo. INUIES apy aeaneodosoaboodsdGnonoaDS5e 15.25 | 16.00 | 3.50 | 21038 
EMS Le CMMOLASSCS HCO aiie selnieiolelei: sre evsieleie/sicleleelelersisleloieyaiieisicleralee 20.50 | 18.00 - 2120 


Husted Milling Co., Buffalo, N. Y. 


RSM NT OTS CULM Al. cra creeroleleyerdcore orateis ores pave eressiaresleime cara svejatnverars 19.00 | 19.00 


Quaker Oats Co., Chicago, Ill. 


SUITS TLCS) AIL: Yass HLS © GL sts oro 72 che es wel felans, -10\ sya! of siesaysycichsrerevets\e’s eix\a}a?s: » 6) ats 16.88 | 16.50 
American Milling Co. 


‘Sloipaniranies IDENIAy sLUGiSC leaepiecaerccnicen Ta ROOCEIOn ae SCAG Tecian 17.63 } 18.00 
NOUV ESUMMEUIIS GOs iW IMOIMAS MIM es. crercie cu cis ee wice oie cee 16.88 | 18.00 
J5.93 | 18.00 

14.31 | 18.00 

16.81 | 16.00 

16.00 | 16.00 

DSO NO NOMI) ULM VEO Carel che srorerctgserass tarsi sreteyare eVelateletgisietevesclelarei suate arereveteteieceveye 22.25 | 17.00 
Milwaukee Grain & Feed Co., Milwaukee, Wis.............. 19.94 | 15.00 


MISCELLANEOUS COMPOUND FEEDS—PROTEIN 10-15%. 


COIN LO TUG UVTG Clg OC Oiatebere stares ctclarsisyeisiara's alereysie aralercisictelecaiisie/nveia'el siays 14.75 - 
Portland Milling Co. 

Cumpeniand MillsiConOabWeedicc-.cceccces st een ss vane eweess 10.06 - 
Cumberland Mills Co., Cumberland June. 

Ma veNVIN TOD ERC GUNES: eis eo, an vise fietsinisisaisjeeiknc\ersigs cence es 11.44 11.00 
Henry Jennings, Boston, Mass. 

Him OMOOmEA lprane ELOISO WOGCiea jasc cs cciccenes ec cicn esas ucens 171 | 12700 


H. O. Co., Buffalo, N. Y. 


Om GOS Al OTe Mme WOU GCC. src, iste re creieye nieltiaeiste cleie's sibfers sls eieis «'ciels 18.13 | 14.00 
HeOnGo:, Buitalo, NY. 


RGM RICOL SMD Slr y: HCO: ccs «le ceive ceaeureleelele edu. alhece se ore vissare,s 11.81 10.00 
Quaker Oats Co., Chieago, Ill. 


r 2967 


- | 2039 


3.00 | 2001 


4.50 | 2908 


4.00 | 2909 


14.00 2100 
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ANALYSES OF SAMPLES OF FEEDING STUFFS. 


PROTEIN. 
ro H 
B | 2 
NAME OF FEED AND MANUFACTURER OR SHIPPER. 3 g 8 
& H q 
j a s =| 
ieee S|) = 
5 5 a |S 
ee io) n 
MISCELLANEOUS COMPOUND FEEDS—PROTEIN 10-15%—Concluded. 
SCHUMAKETIS StOCKsHEC OE reaper reer aitericictlellelele ieee: 11.13 | 10.00 4.00 | 2911 
Ouaker.@ atsi Com Chicaeowlliesseeeeee reer erieeecreeitdiesies 9.38 | 10.00 | 4.00 | 2935. 
10.00 - - 2983 
9.63 | 10.00 | 4.00 | 2987 
Selon Keres) OMG IMGCGl. conc cadecBdnoooaconc ee cddboueonn50000000 10.56 - - 2041 
Quaker Oats Co., Chicago, Ill. 
SucrenesHorserarndeMvMinlesheedsnnnashieeice einstein 10.63 | 10.00 3.00 | 2145. 
American Milling Co. 
MISCELLANEOUS COMPOUND FEEDS—PROTEIN UNDER 10%. 
Clon ancl Okrts CInos) IMs sonssoosoads GoosaondcooooqedosoouoSde | 7.63 | - = 2903. 
Norton Chapman Co., Portland. | 
(Esuay UHV, LNG Chest Uae Ok Nec | Seu = | 175: 
Husted Milling Co. | 
TSUN SIPs ORF BOR as on aoa une a eoB ees acd aredeoae uanostcdoenos: | 9.94 5 - | 2043. 
W.H. Haskell & Co. 
18, ©. IN@riy Jaingdlnral Siodle INexeNXeloococsoudecansdousacceooonscodce | 9.13) 9.00 | 4.00 | 2910 
H. O. Co., Buttalo, N. Y. | 
ECaTMEorse ta Comp ee dl ay. 5 ics so vem ane se ees eee | 8.13 | 6.00] 3.00 | 2899 
Chapin & Co., Boston, Mass. ; | 
| 
SUATP OOBGlo0ocosoosogpacagoosooD9DavcGDEGSeGONG coonDGaDoDOGGodCO|| Bes | TOO 6.50 | 2913 
Toledo Elevator Co., Toledo, Ohio. 
\nvatroaese (Clays) INGE! 5 soscoasovosoboooDsuoeosdounadéenoucbasocouNE |. 9.63 | 8.00} 4.00 | 2936 
David Stott, Detroit, Mich. | 
MISCELLANEOUS. 
Birinva pA tall tan a leemmpyerdete sik iss oie Meelis verti eter 15.38 | 15.00 | 15.00 | 2920: 
Purina Mills Co., St. Louis, Mo. | 
JeXe eis GUM NbN Neve evinces Cicts SoU AON A ROIS MOCAEOEEOmA ae CHa a cidaN arco 14.63 | 17.15 | 1.45 | 2879: 
Michigan Cereal Co., Ubly, Mich. 
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Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 


SHORT WEIGHT CREAMERY BUTTER. 


November 25, 1909, C. W. Stevens, Deputy Sheriff, Old- 
town, wrote that he had weighed four “bricks” of creamery 
butter at an Oldtown store and that the four tipped the scales 
at just 3 pounds and 8 ounces. This was sold to the dealer 
at 35 cents per pound. To this price he added one cent for 
express and sold the butter for 40 cents. The butter actually 
cost the user 45 cents per pound. 

The same day the deputy was sent to Oldtown and visited 
several places where butter was on sale and made up records 
from the goods in stock as per the following statement copied 
from his note book : 


CREAMERY ButTTER EXAMINED FOR WEIGHT IN OLDTOWN, 
NOVEMBER 26. 


Lunt’s Cash Market, Chas. E. Lunt, Main Street. 
Kineo, 5 lbs. averages .7 oz. short with carton. Bought 5 
packages. 
Yorkshire. Up to weight. 
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Gray’s Market, Main Street. 

Kineo, 5 Ibs. averaged .6 oz. short with carton. 
L,. Alford, Main Street. 

Handles only dairy butter. 

Saulsbury’s Market, A. D. Saulsbury, Main Street. 

Handles mostly Kineo but had none in stock. Said that they 
weigh the lots as received. Last lot they had was up to 
weight; one before was considerably short. 

Sawyer & Rand, Main Street. 
Yorkshire. Up to weight. 
Old Town Supply Co., C. J. McLeod, Main Street. 
From Corinth Creamery, bought of Russell Bros., Bangor. 
Up to weight. 

Yorkshire. Up to weight. 

Five pounds of the Kineo Butter made by the Maine Cream- 
ery Association of Bangor was purchased at Lunt’s Cash Mar- 
ket. ‘These were entered as No. 8669 and weighed without the 
cartons but with the parchment paper 4.54 pounds. 

A hearing was appointed which developed that the manager 
of the Maine Creamery Association had been absent for three 
months; that before going away he purchased a set of high 
grade scales and instructed his butter maker to frequently 
weigh their output so as to make sure that it was full weight. 
‘To this the butter maker also makes affidavit. On investi- 
gation, however, they find that one of the several blocks of the 
power print was short and this had escaped their observation... 
The affidavits were accepted and the case not prosecuted. 


WHAT Ss, (CIDE RAVINE GARG: 


According to the standard, vinegar without a qualifying 
word, in Maine, always means Apple Cider Vinegar. It must 
be made exclusively from undiluted apple juice and must be 
sufficiently well fermented so that it shall contain not less than 
4 per cent by weight of acetic acid. Based upon the exami- 
nation of large numbers of samples of pure vinegar the stand- 
ard also states that a cider vinegar shall :— 

Deflect polarized light to the left; contain not less than 1.6 
per cent apple solids; not more than half of the apple solids 
shall be reducing sugars; contain not less than .25 per cent of 
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apple ash; and the water soluble ash shall contain not less than 
certain definitely stated amount of phosphoric acid and shall 
possess a certain alkalinity. 

As stated in Bulletin 151 there is more or less general opinion 
among some of the manufacturers and large handlers of vine- 
gars that there are on the market spurious cider vinegars which 
are sold in competition with the genuine article. In order to 
give this matter a test quite a large number of samples of vine- 
gar coming from large manufacturers, chiefly outside of the 
State, were given extended examination and at the same time 
quite an extended study was made of what we were reasonably 
confident were strictly pure, home made cider vinegars. ‘The re- 
sults were presented in Bulletin 151 of this Station. The con- 
clusion was reached in the bulletin that while some vinegars 
were more or less suspicious there was no greater departure 
from a normal cider vinegar in case of vinegars coming from 
the large manufacturers than in the case of home produced 
cider vinegars. 

Again in 1909 one of the large shippers of vinegar into Maine 
called the attention of the Station to this matter. They stated 
that there was a large amount of so-called cider vinegar being 
distributed throughout Maine which was practically acetic acid 
and boiled cider flavored with acetic ether. They suggested 
the names of several wholesale houses where this type of vin- 
egar could be found. ‘Three samples of these vinegars were 
obtained, apparently from three entirely different sources. These 
samples were sent, together with a cider vinegar of known 
purity but marked abnormality, to an “expert” in Boston who 
had gained a large experience through his “over twenty-five 
years examination of many thousands of samples while in- 
spector for the City, and analyst for the Mass. State Board of 
Health.” These samples were sen, in similar packages and with 
no distinguishing marks other than our numbers. His report 
contained the chemical tests and the conclusion that “I do not 
find that any one of them conforms to the requirement of being 
the legitimate product of pure apple juice, or made exclusively 
from apple cider.” ‘The sample of cider vinegar made from 
cider from hand pressed Milding and Snow apples, by slow 
fermentation without addition of any kind, by the Director of 
the Station and carefully transferred without sediment to glass 
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carboys for his personal use, was reported as having high acid- 
ity (6.2 per cent) and found “to be very different from the 
other four, not having even the share of cider stock they do, 
in fact little of it, being but a grossly poor imitation of a true 
cider vinegar.” 

The fact seems to be that while the great majority of cider 
vinegars will conform to the standard as fixed in Maine and ex- 
plained above, it is certain that occasionally vinegar made from 
pure apple juice will depart even to a marked extent from these 
definitions. In the case of the cider vinegar made by the Di- 
rector of this Station, if it had been found in the open market 
and nothing known of its history, we should have reached the 
same conclusion as the Boston analyst to whom it was referred. 
While it is easy to distinguish between cider vinegar and other 
types of vinegar it 1s not possible to always detect a manipu- 
lated vinegar from a straight vinegar. Nor does it seem pos- 
sible to strictly follow the standards without running the risk 
of prosecuting an entirely innocent person. All vinegar, whether 
cider or other kinds, must be up to strength or else plainly 
marked “Below Standard.” While we shall continue to inves- 
tigate all suspicious vinegars, we shall until such time as we 
may be able to distinguish more closely than now seems pos- 
sible, continue to pass as cider vinegars such as seem to bear 
evidence of being made from apples even 1f they do not con- 
form to all the minor requirements. 


RESULAS OF INSERCMON OF VIN CG Aik 


It was found in the fall of 1905 that vinegars of all kinds, 
and all degrees of strength, were being sold throughout the 
State under the name of “cider vinegar.” In the summer of 
1906 another inspection was made, and while there was still a 
good deal of trouble, the vinegar situation had vastly improved. 
In the summer of 1907 practically no misbranded vinegars were 
found in the hands of the dealers, although country vinegars of 
poor quality were found. In other words, in the three years 
the situation as to vinegar had so far improved that the retailer 
knew what he was buying from the wholesale dealer. In 1908 
samples were collected by the inspector without his making him- 
self known. In a large number of instances he was given 


- ) are 
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straight cider vinegar, but in altogether too large numbers, as 
shown by the analysis and subsequent investigation, he was 
given a substitute. In the summer of 1909 samples of vinegar 
were again purchased by the deputy, without his making him- 
self known to the dealer, from quite a number of stores in 
towns that had not been previously visited. It is gratifying to 
note that only 4 different lots of vinegar were obtained that 
‘were not in accord with the law, and that in three of these 


instances it was a mistake of the clerk. 


According to the jobbers the sale of distilled vinegars arti- 
ficially colored in imitation of cider vinegar which were so 
common in the State five years ago has practically stopped. 
‘There has been an increase, however, in the amount of sugar 
vinegar which is being sold. Sugar vinegar is made from dark 
colored sugar house syrups or from sugar containing burned 
sugar (caramel). This so-called sugar vinegar is naturally col- 


-ored because of the impurities so that in appearance it more or 


less resembles cider vinegar. Sugar vinegar is not as desirable 


-an article as distilled vinegar which it is replacing. It is doubt- 


ful if any sugar vinegar would be sold if the consumer realized 


what he was getting. In the majority of cases, even though it 
‘be labeled, it is probable that because of its color the consumer 
thinks that he is getting cider vinegar. The consumer who 


does not care for cider vinegar had better purchase uncolored 


distilled vinegar. Distilled vinegar is free from coloring mat- 
‘ter, contains nothing but acetic acid and water, and is suited 


for table use, and is particularly adapted for keeping pickles. 
Most people, however, are fond of the flavor of cider vinegar 


of good quality, and it is now possible in all parts of the State 


to buy such vinegar. 

While under the standards the word “vinegar” used by itself 
in Maine always means apple cider vinegar, it may happen that 
dealers will deliver sugar vinegar or possibly distilled vinegar 
artificially colored when only vinegar is asked for. ‘Therefore 


‘the person who wants cider vinegar should always be sure and 
cask for cider vinegar. 


The results of the analyses of vinegar follow. 
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Zable showing the kind of vinegar and the results of the chem- 
ical analyses of goods that were delivered to the Station 


In 


Spector when he bought cider vinegar from the retailer. 


WRIWWNW POD DN WWHh Dh wt ewe co poe bo 


ef 

ao 
oS a a8 
a iS NAME AND ADDRESS OF DEALER. $= S= 3 
nA He Bg 4 

CIDER VINEGAR. % % % 
Sele LNs Wil, IPeiilley Ce COe, AWW o6seccopononsaoccnoneeodes 4.35 2.12 0.37 
Sues ID bndin Ge IPOS, AMINO, oo pcccooodsncbvoooscoundsoucoonbee 4.20 2.19 0.33 
Seah Jeanie Ai, Jee mMlesy, AAW. o64dcondaocnnceddusouduoaoouec 4.29 2.71 0.35 
8475 Olfene’s Spot Cash Market, Auburn...0.)..).22.1s22. 4.26 2.25 0.30 
8476 Perryville Cash Market, Auburn....:............:...-- 4.37 2.20 0.38 
Cen @. 1h, Ibtoiliones, ANiiloutiens 35 66ccccesscccocnccncovncoancecue 4.73 2.09 0.37 
SAIL TEI@OlGie Cs WVEMA@S, IPE Accoconacnconusonencooanenseas 4.85 3.34 0.38 
S462; Wee il uSiwie tas. beltlis aces en Water Glee Se rOnice eee eae 4.98 2.42 0.34 
Gui Chisia WirwAkgare COL, IBA Docosdsoducsoosascnoosduenabeuounbsc 4.20 1.85 0.28 
HS ISIS bike: Wo ID OlariGG., IBehddhedoonadboeooobaddausnooonses 4.68 Pete) Ose 
Sy, 1M, MWAlllene IBIeON AN, ISK, odgooaposnohooaneGosaboobsnsabbes 4.58 1.94 0.33 
S466 Geos aval aicenm atlas setae meeerneer eee nner ee ntinn 4.14 1.62 0. 
Ses) 1, Il, Clase, TEreONmENAUIG, coscocncdocqsonoeooeoeoadcd00EK 5.04 2.34 0. 
si JNs Isl, Ieaay ce Sort, Tobit ongoansoconbococucdeaaoones 4.68 2.70 0. 
S508 LVAD Very eEeTOUlCOM see rece eee ere enantio 4.59 2.60 0. 
SY) Te@lobasoay Cieoeeay Con, ISlOwINWOIo 55 onoodaosennsesounnedc 4.31 2.31 0. 
Sol Oe eAty a Grilllumarsz 1 COM EL OUICOMA eRe Corer eneeeneeeice 4.41 2.39 0. 
Silla VicGarnvarsros a elOultoneesereeeteeecencerneee renee 4.22 2.3) 0. 
Gil} IDWENeSON IBMOS, Isieyael IDEM, co bscoosssc00d040G000000n~ 4.16 2.39 0. 
Shlgeeiiranike Wi) Eluniteé& Cos, USla nda sla Steere seseeiecriecies 4.58 2.53 0. 
ee di, CO, es 18, CL yelieie, silva! TREN c5ocucqsccodaud00Gs 4°20 2285 0. 
8478 Lanselien &) Wavertun Wewistomeeseeesscscnecsoaenieeee 4.86 Zea 0. 
S480) Spear & wWiebster WdewilStonhaccncecce seccticciecetiociscirter 4.17 1.64 0. 
SAS Ati WOO dds Marke thu ew StOnlucecermeccceiccrinerriscceticices 4.38 2.34 0. 
Guy ANS 1Ps Comeinir, IDE WSO, (D)ocaonosooaoocsd0g0d000p0G000C Panky) — al. fesil 0. 
S483 JL OWARER il CWA SEO I: bye tote oleae aoe ea ee erereteenle 4.20 2.00 0. 
Shs meAn Ch omant ya VElllino CKketeasrerctrecentenacecccricncciicct. 4.22 2.22 0. 
8504) MeAvevr& (Smart, Millinoeket eeecascna-cccceesscecee 4.39 2.48 0. 
8505 Union Cooperative Store, Millinocket................. 4.10 2.18 0. 
8587 Henry Cotter Co., Milo 5.04 11655 0. 
8588 M. G. Brockett, Milo........ 5 ; 5.09 2.02 0. 
S589 Cottlemc seeakes™ sMailoseeecenescererccna 5.04 2.02 0. 
tlsy EEG IMIG. MBO vAIGIO eee Sopa onoosoopoouboueosuugooeGacnods 4,82 2.36 0. 
8516 Quincy, Cooper & Rowe, Patten....................... 4,44 2.62 0. 
o450seinerahamyses Market.  sbvoclsdamnd Gee naesctrnececiceeeerer 4.34 2.13 0. 
Mis Ipicehinens Coa ke COs, 1ROGWENMNG! oonanooogconndo0n0neDdse 4.73 iL 583 0. 
S452 eee Cala PEVOC ann Meeemeeprereretstierereriictetriciersereiteter= 4.22 2.06 0. 
UGB) Tel dio ION, » IROCIE NG! coodoosocboogcdonoDDcadnooDaoOODN 4.26 2.09 0. 
Cubyl Taneiacenal, Syesnie As COs, IROGUIENAG .codsadaoccoodnGccnnHs 4.22 2.13 0. 
S45 be Cam Viens hil chic o© Ckd andere eirrcciectert(ilalsietelolteieels 5600 4.77 2.60 0. 
8484 The Waterville Market, Ernest Crosby, Waterville 4.91 2.16 0. 
igs IMO CRNlhyERArS, “WVEKEGIANAIING  cocnobanongnnno0endcce0KdD0R0G0 4.29 2.19 0. 
8486 Elmwood Market, Waterville.........................- 4.25 2.25 0. 
8487 Brown & Sturtevant, Waterville...-...........-..2.-. 3.96 1.82 0. 
8488 Whitcomb & Cannon, Waterville...................-.. 3.83 1.86 0. 
8489 W. PB: Stewart & Co., Waterville........0.....2.---.6- 3.83 2.09 0. 

DISTILLED VINEGAR, Colored to imitate cider 
vinegar. 
S47 OME EVO Ce wel eal SC OMEN (2) eloeretererstetet efeleleletelelsteneteteteletetetel-letet=r= 4.52 0.64 0.12 
SUGAR VINEGAR. Made from dark colored stock 
it resembles cider vinegar in appearance. 

S586 Oe EE IGerryA SLO walle) perresiel-leotcieieteleseleveleleleielstetsieietoter= 4.89 1.54 0.22 
8502 J. F. Kimball Trading Co., Millinocket (4)........... 4.74 220) 0.27 


(1) A good tasting cider vinegar, but too low in acid content. The case 
was investigated and there was no prosecution made. 
(2) Hearing was appointed.. Settled by affidavit. f 
(3) Hearing appointed. Mr. Gerry gave evidence that the vinegar was 
supplied to the deputy through the mistake of the clerk. Case settled by 


affidavit. Mis 
(4) Hearing appointed. Prosecution probable. 


ee a. 
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PORK SAUSAGE. 


The gist of the regulations as regards the sale of pure and 
adulterated sausage is summed up in the following: — Pork 
sausage should be composed of minced, fresh pork to which 
salt, spices, and nothing else has been added. It should con- 
tain no larger amount of water than the meat from which it is 
made. Pork sausage true to name can be lawfully sold without 
abels. Pork sausage to which cereal, water, or anything else 
has been added needs to be labeled to show exactly what it is. 

In the case of the manufacture of sausage it seems to be a 
fairly common practice to add more or less water. Some man- 
ufacturers state that they only add as much water as is neces- 
sary in order to make the sausage in such condition that they 
can be worked and put in the cases. While the addition of 
water softens the sausage, it is perfectly possible to make sau- 
sage from pure meat, salt and spices without the addition of 
water. Cereals, such as flour, are frequently added to pork 
sausage. Some of the spice mixtures sold for sausage flavor- 
ing are adulterated with cereal. It seems that cereal is added 
chiefly so that the sausage may hold more water. Thus it is 
possible to take 50 pounds of meat and 5 pounds of flour and 
add water enough to make 100 pounds of sausage. While it 
is doubtful if such an extreme adulteration is actually prac- 
ticed, many cases have been found where large amounts of 
water are added. Most manufacturers who are using both 
cereal and water are labeling their sausage “cereal added.” 
That, however, is not enough. Correct labeling of pork sau- 
sage to which cereal has been added and which contains more 
water than the meat from which the sausage is made is “Pork 
sausage, cereal and water added.” 

The food value of sausage depends upon the protein and 
fat. Both of these constituents have a direct relation to the 
water, and because of this mutual reiation between fat, protein, 
and water it is easy to tell with considerable degree of accu- 
racy whether or not sausage has been adulterated by the addi- 
tion of water. Adulteration by the addition of cereal can be 
directly learned by the presence of starch which all cereals 
carry and which meat does not contain. Quite a large number 
of cases are now being investigated in which a pork sausage 
to which both water and cereal had been added was sold to the 
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deputy for pork sausage. ‘There are still more cases in which 
sausages to which water had been added as well as cereal that 
were sold labeled “Pork sausage, cereal added.” 

The purpose of this article is to again call the attention of 
dealers to the fact that unless goods are exactly what they 
appear to be they must be correctly labeled when they are de- 
livered to the purchaser. All imitation, substituted and adul- 
terated goods must be correctly labeled so that the consumer 
will know exactly what he is getting. 


COMUANIE SSIaID) SOBs I, 


It has been more or less of a custom for the manufacturers 
of compressed yeast cakes to add starch so that much of the 
so-called compressed yeast that has been sold in the past was 
a mixture of yeast and starch. ©The, United States Boand var 
Food and Drug Inspection held a hearing last summer at which 
the manufacturers of yeast were present. As a result the 
Board has taken the following position :— 


THE WZARBELING OF YEAST: 


The term “compressed yeast,’ without qualification, means 
distillers’ yeast without admixture of starch. 

If starch and distillers’ yeast be mixed and compressed such 
product is misbranded 1f labeled or sold simply under the name 
“compressed yeast.” Such a mixture or compound should be — 
labeled “compressed yeast and starch.” 

It is unlawful to sell decomposed yeast under any label. 


THE SALE OF CoMPRESSED YEAST IN MAINE. 


After April 1, 1910, the sale of compressed yeast in Maine 
must be made in conformity to the above requirements. It 
will not be enough that the goods be sold from packages prop 
erly labeled, but the yeast cake itself, if it contains starch or 
other foreign materials, must bear a label stating the exact: 
tacts. It will be lawful to sell without labeling and under the: 
name “compressed yeast” yeast to which nothing has been 
added. All other yeasts which imitate compressed yeast, as 
above defined, must be correctly labeled when they are given 
to the consumer. 
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ICK CREAM—SODA WATER. 


The attention of druggists, proprietors of restaurants and 
hotels, confectioners, and all others who dispense ice cream, 
soda, and carbonated beverages, is called to the regulations gov- 
erning the sale of the same. Official Inspections 14 contains 
the text of the revised law and the regulations and standards 
applying to the above. Official Inspections 16 contains infor- 
mation in regard to ice cream thickeners, which is of particular 
interest to the makers of ice cream. Official Inspections 8 
also explains in detail the regulations in regard to ice cream 

| and ice cream substitutes. All who are interested in the manu- 
: facture or sale of either of the above are advised to acquaint 


| themselves with these regulations at once. 


Copies of the above publications will be furnished upon 
application and any additional information desired will be given 


as far as possible. 
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PORK GAUSAGIE, 


According to the standards adopted and fixed regulating the 
sale of food materials in Maine, sausage is defined as follows :— 
“Sausage, sausage meat is a comminuted meat from neat cat- 
tle or swine, or a mixture of such meats, either fresh, salted, 
pickled or smoked, with added salt and spices, and with or 
without the addition of edible animal fats, blood and sugary, or 
subsequent smoking. It contains no larger amount of water 
than the meats from which it is prepared contain when in their 
fresh condition, and if it bears a name descriptive of the kind, 
composition, or origin, it corresponds to such descriptive name. 
All animal tissues used as containers, such as casings, stom- 
achs, etc., are clean and sound and impart to the contents no 
other substance than salt.” 

From this definition it follows that pork sausage must be 
composed of minced, fresh pork to which salt, spices, and noth- 
ing else has been added. It should contain no larger amount 
of water than the meat from which it is made. . 

Pork sausage plainly branded so as to show to the non-pro- 
fessional person a different standard of strength, quality and 
purity than the above definition would not be regarded as 
adulterated or misbranded, if it should be found to conform 
to its declared standard. Pork sausage true to name can be 
lawfully sold without labels of any kind. Pork sausage to 
which cereal, water, or anything else other than those materials 
mentioned in the definition, has been added needs to be labeled 
te show exactly what it is. 

The table on pages 48 and 49 shows the results of the 
examination of materials which were bought for pork sausage 
by the deputy. When these goods were purchased the deputy 
did not make himself known but went to the store the same as 
any other customer would and asked for a pound of pork sau- 
sage. He took the materials as they were offered to him, noted 
explanations, if any, that the clerk made, made full records 
and copies of all labels, and passed the goods to the analysts 
for examination. 

It will be noted that quite a large amount of the goods was 
adulterated either with water or cereal or both. In only one 
instance was the sausage thus adulterated properly labeled. 
On all of the violations hearings were appointed and the cases 


OFFICIAL INSPECTION 22. 47 


investigated. In the majority of instances the dealer offered 
evidence, which was accepted to show that he was in the habit 
of labeling his sausage and that he had instructed his clerks to 
always label sausage. These statements were supported by 
affidavits from the proprietor, from the clerks, and from cus- 
tomers. For the most part the cases were settled without 
prosecution. In a few instances the cases are still pending. 

The William G. Bell Company of Boston prepares seasoning 
for sausage, etc., which is quite largely used in this State. The 
Pell’s Spice Seasonings are made from pure spices and nothing 
else. eside this they make sausage dressing and other sim- 
ilar products to which cereal is added. 

This distinction between Bell’s seasoning and dressing seems 
not to be clearly understood even by people who have been 
using the Bell preparations for years. This is important to the 
manufacturers as one makes pure sausage while the other 
makes adulterated sausage. 

In one instance starch was found in sausage to which the 
maker was confident cereal had not been added. He said, how- 
ever, that he used the same machinery in the manufacture of 
all the sausage, either with or without cereal. He, therefore, 
made a lot of sausage to which cereal was added and imme- 
diately followed it by the manufacture of sausage which he 
supposed contained no cereal. There was enough left in the 
machinery to adulterate what he considered to be pure sausage. 
This is shown by the analysis which follows :— 

No. 8755 starch declared, analyzed, dry matter 53.0 percent. ; 
fat 36.0 percent.; protein 11.5 percent.; starch in considerable 
quantity was present. 

No. 8756, supposed to be pure sausage but made in the same 
miachinery in which the sausage with cereal added had been 
made analyzed as follows: dry matter 53.5 percent.; fat 37.2 
percent. ; protein 13.1 percent.; starch present. 

Apparently little or no water was used in the manufacture of 
these goods. The higher protein in the sample in which cereal 
was not declared shows that it contained very much less cereal 
than did the other sample. Cereal was present, however, in 
sufficient quantity to constitute an adulteration. This means 
that in the manufacture of sausage the machinery which is 
used must be thoroughly cleaned after adulterated sausage is 
made before the manufacture of pure sausage is attempted. 
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1910. 


Table showing the results of the examination of goods that were 
delivered to the station inspector when he bought pork sausage 


from the retailer. 


Town and Dealer 


Augusta, E. W. Church 


Augusta. C. E. Daggett 


Augusta, E. Locke 


Augusta, Merrill Bros 


JURE: Ae 185 IOLA cocdocondcducaceuT 


Augusta, Webber & Hewett 


Augusta, L. S. Young 


Bangor, M. C. Baker 


Bangor, Collins’ Market................ 


Bangor, Fickett’s Market 
Bangor, F. L. Frank 


Bangor, Gallagher Bros 


Bangor, A. W. Joy’s Market 


Bangor, Leighton’s Market 


Bangor, Lynch’s Market 


Bangor, A. R. Pickard 


Bangor, C. J. Rabenstein 


Bangor, Staples Cash Market 


Bangor, E. W. Wilds 


Bangor, C. F. Winchester 


Belfast, B. A. Spear 


Belfast, Fogg & Coombs 


Brunswick, E. M. Alexander............ 


Brunswick, Cash Market Co 


Brunswick, Nelson McFadden 


Camden, C. E. Beedy 


@|Price per th 
| Dry matter 


rary 
_ 


44.0 


14) 


14 


15 


>a|Protein 
Cereal 


9.5) Present 


10.1) Present 


Present 


Absent 
Trace 
Slight 
trace 


Present 


Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 


jJ2.7) Present 


Present 


Present 


Absent 
Absent 


Present 


for) 


oo 


Present 


Present 


Present 


Present 


10.4) Present 


Remarks 


Adulterated with 
water and cereal. 


Adulterated with 
water and cereal. 


Adulterated with 
water and cereal. 


Passed. 


Adulterated with 
water. 


Passed. 
Adulterated with 
water and cereal. 
Passed. 
Passed. 
Passed. 
Passed. 
Passed. 
Passed. 
Passed. 
Passed. 


Adulterated with 
cereal. 


Adulterated with 
water and cereal. 


Adulterated with 
water and cereal. 


Passed. 
Passed. 


Adulterated with 
cereal. 


Adulterated with 
cereal. 


Adulterated with 
cereal. 


Adulterated with 
cereal. 


Adulterated with 
cereal. 


Adulterated with 
cereal. 


” 
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Table showing the results of the examination of goods that were 
delivered to the station inspector when he bought pork sausage 
from the retaler.—Concluded. 


&| & 
a/ 5 
S O| 3 o 
z, Town and Dealer (ei q | 3 = Remarks 
3S eliele/2] & 
a el Aa | lO 
ctl | % | % 
8764| Lewiston, Atwood’s Market............. 18/47.9)31.7|13.4| Absent | Passed. 
8765| Lewiston, Cloutier’s Market............ 14|71.6|51.2| 7.9|Present)/Adulterated with 
: cereal. 

8766| Lewiston, Palmer’s Market............. 15|62.3/46.4/12.6| Present) Adulterated with 
cereal. 

8761|Rockland, Ingraham’s Market.......... 15/45.8/31.1/10.4| Present) Adulterated with 
|water and cereal. 

8762|Rockland, H. G. Tibbetts & Co.......... 18/62.6/49.1/11.4| Absent ‘Passed. 
8578|Skowhegan, Arthur R. Jewett.......... 15|52.1/41.0) - |Absent |Passed. 
8579|Skowhegan, Jewett & Pennell.......... 15|50.2/29.9 - |Present/Cereal sticker on 
package. 
8676/Skowhegan, Simpson’s Market.......... 15/49.5/37.9| - |Trace /|Passed. 

8589) Waterville, Cen. Me. Cooperative Store|14/41.9 23.6| - |Present/Salesman stated 
sausage contained 
cereal. 

8681) Waterville, Frank E. McCullum........ 12/46.4/29.9| - |Present|/Adulterated with 


water and cereal. 


8686) Waterville, C. W. Mower................ 15|58.0/43.4| - |Present|Sticker ‘‘pork saus- 


lage, cereal and 
water added.” 


8687) Waterville, Robinson’s Market.......... 13/55.3/40.9) - Pueseut vauleraied with 
cereal. 
8683) Waterville, W. B. Stewart & Co......... 13\62.0/47.9| - |Trace |Passed. 
LARD. 


Lard was purchased from opened packages in December, 
1909, at the following stores and microscopic and chemical 
examination shows it to be free from foreign fats :— 


No. 


8677 


. 8674 
. 8675 
. 8688 
. 8690 
. 8680 
. 8685 
. 8682 


8684 


Arthur E. Jewett, Skowhegan 

Parker & Nay, Skowhegan 

Simpson’s Market, Skowhegan 

Central Maine Cooperative Store, Waterville 
Elmer L. Craig, Waterville 

Frank E. McCallum, Waterville 

C. W. Mower, Waterville 

W. B. Stewart & Co., Waterville 


Whitcomb & Cannon, Waterville 
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CURRANT S SANDS RSI SIINS: 


Quite a large number of samples of these important dried 
fruits were purchased in different parts of the State. The 
goods that were purchased were all package goods. They were 
examined for weight, percentage of dry matter and for their 
condition as regards cleanliness, freedom from dirt and the 
presence of worms or worm excreta. 

The following method was used for estimating the amount 
of dirt present in these goods :— 

In the examination of currants and raisins the most important 
point to be considered was apparently the amount of unneces- 
sary refuse or dirt contained in the goods. It seems impos- 
sible to make an exact determination of the refuse, but the fol- 
lowing method gives an approximate amount and may be taken 
to show the best or most desirable brands in comparison with 
those which are apparently carelessly prepared. 

One hundred and fifty grams of the fruit, as found, were 
taken and washed once with as little water as practicable. It 
was impossible to filter the residue on account of the syrupy 
condition of the wash water and so this was evaporated to a 
syrup and then dried in the oven for 25 hours (the same time 
as was used for drying to obtain total solids). The result 
gives the approximate total refuse which, of course, inciudes 
some sugar and some pieces of the fruit which ought not to be 
classed as dirt. The results vary considerably and the highest 
figures do not always represent the samples which contain the . 
most dirt. This total refuse was burned to a white ash and 
the result gives approximately the minerai matter obtained by 
washing 150 grams of the fruit. These results show more 
nearly the difference in the goods, but dividing the mineral 
matter by the total refuse, to obtain the ratio of mineral matter 
to the total refuse, gives the best indication of those goods 
which, apparently carelessly prepared, contain the most min- 
eral matter. This mineral matter represents, in excess of that 
contained in the best goods, the sand, small pebbles, sticks, 
pieces of stems, etc., found in the poor goods. This determina- 
tion seems to give a better indication of the dirty, carelessly pre- 
pared goods than an ash determination on a sample of the 
goods themselves as found in the package because the amount 
of seeds would influence the ash content of a sample taken of 
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the total goods to considerable extent and, while the goods are 
all supposed to be well seeded, as a matter of fact, some of the 
best in appearance and finest in flavor contain more seeds than 
some of the more undesirable samples. 

In the case of the dirty and wormy goods, hearings were 
appointed and the cases investigated. Not all of the cases are 
finished, but it is probable that no prosecutions will be made. 
The desire was to call the attention of the trade to the need of 
much greater care in the handling and the branding of these 
goods. 

It seems that the currants are practically all imported from 
Greece where they are dried by spreading the fruit upon the 
sand. The common cask currants are spread upon the ground 
for curing and when they are imported are full of grit, very 
unclean and unsightly. These are cleaned by washing with 
cold water, rubbing with revolving brushes and passing over 
sieves. By means of the sieves the sand and the small stems 
are more or less completely separated. ‘The larger stems and 
the larger stones are removed by hand. ‘There is another kind 
of currants that are imported which have gone through a dry 
cleaning process, so-called, in Greece. These are higher priced 
and are of much better appearance. 

Under the present conditions it is perhaps too much to ask 
that currants be much better than the best which are now found 
in the market. There is, however, a right to demand a correc- 
tion in labeling. Many of the currants as put up in packages 
undoubtedly have been put through a cleaning process and in 
that sense are cleaned. They are not clean in the real meaning 
of the word. Such expressions as “Ready for immediate use” 
are also misleading and unlawful on many of these goods. 

The investigations which resulted from the hearings have 
shown a disposition on the part of the trade to conform to the 
requirements of the law, to clean up the goods as far as pos- 
sible and to remove objectionable statements from the pack- 
ages, and probably no prosecutions will result from this first 
inquiry. The attention of the trade, both wholesale and retail, 
however, is earnestly called to this subject and they are warned 
that the law will be enforced on this class of goods. 
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Table showing the results of examination of currants and raisins 
purchased in February, 1910. 
alphabetically by the brand. 


The samples are arranged 


5 
Sie 
A2) 2 
Se ts 
5 Brand, Maker, Town and State B = = Remarks 
Z, alae! & 
: oO | 2a 
Ss me) Oad| F 
MD Bie=°la 
CURRANTS 
8775|‘‘Acme Currants, Thoroughly Clean- Not very clean. Short weight. Un- 
sed and Stemmed. Ready for lawful. Hearing appointed. 
Immediate use. One Pound.”’... .|13)15.6|78.5 
8771|‘‘Chariot Brand Cleaned Currants. Condition fair. Passed. 
Imported from Greece.”’........... 12)14.5/82.1 
8743|‘‘Hatchet Brand Currants. Selected Fair condition. Fewseeds. Passed. 
cleaned and packed by Twitchell- 
Champion Co., Portland, Me. and 
IOS O, AGG ae oo coceonsdodoo 13}15.1}78.5 
8744|‘‘Hellas Brand Cleaned Currants.’’../15)14.3/80.1;Some seeds. Very dirty. Insect 
excretions. Unlawful. Hearing 
appointed. 
8734|‘‘Holly Cleaned Currants. Serial Seeds quite abundant. Dirty. Un- 
INO HQT Ad See Me le yaevevers Sratevaeycrecacberets 10)14.7/81.8| lawful. Hearing appointed. 
8773|‘‘No. 16 Battleship Cleaned Currants. Some dirt. Not ready for ‘‘immed- 
Thoroughly cleaned and ready iate use.” Misbranded. Hearing 
for immediate use. The Hooven appointed. 
Mercantile Co., New York.”’....... 13/14.8/80.5 
8736|/‘‘Nymph Brand Cleaned Currants.’’}10/14.5/78.9|Dirty. Unlawful. Hearing app’t’d. 
8745|‘‘Parthenon Brand Cleaned Cur- Quite dirty. Some seeds. Unlawful. 
EMM on Gobue shie Wac@leaiaeeten eee 12/15.1/76.6) Hearing appointed. 
8731|‘‘Royal Excelsior Brand Perfectly Good condition. Passed. 
Cleaned Currants. Hills Bros. 
Cor NeW MOrk. 2 a5. cae a sess 10)14.2/81.2 
8769|‘*Wasonco Brand Cleaned Currants.| | Good condition. Passed. 
Packed for Wason & Co., Boston.’’|13)14.7/86.5 
RAISINS i 
8777|‘‘Blue Ribbon Brand Fancy Seeded Condition very good. Passed. 
Raisins. Recleaned Muscatel. 
Fresno Home Packing Co., Fresno 
Cale Seni aleNomo238aueeiecee serrate 10/14.8/84.7 
8742|‘‘Commander Brand Seeded Raisins Fair condition. Small raisins. 
Packed by North Ontario Packing Passed. 
Cork Galea Plier eich one caskets 10/15.6/82.3 
8733|‘‘Daisy Brand Seeded Raisins. Good condition. Passed. 
Packed for Conant-Patrick Co., 
iPortlande Maine eerie seticieee 10)15.3)81.5 
8776|‘‘Golden State Seedless Raisins, Good condition. Passed. 
Hatchet Brand. Selected, Cleaned 
and Packed by the Twitchell- 
Champlin Co., Portland, Maine 
anid Bostone Masser ee ee epee 10)15.1/82.0 
8746\‘Hatchet Brand Seeded Raisins. Good condition. Few seeds. 
Packed in Cal. for Twitchell- Passed. 
Champlin Co., Portland, Maine’’..|13/14.6)83.6 
8772|‘‘Ideal Not-a-Seed Raisins. Grown Condition very good. Passed. 
without seeds in central Cal. 
American Vineyard Co. Fresno, 
CBF ease ERR OR rta ain chret nc ary bib © 12/14.9/85.8 
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Zable showing the results of examination of currants and ratsins 
purchased in February, 1910. The samples are arranged 
alphabetically by the brand.—Concluded. 


Brand, Maker, Town and State Remarks 


Price cents 
Weight as pur- 
chased ozs. 
Dry matter % 


Many seeds. Good flavor and con 


8735|‘‘Marvel Brand Seeded Raisins. 
dition. Passed. 


Packed for C. A. Weston Co., 
BOvtlamG MaIMe 7... oie vice ass «1 13 15:6) 80:2 


RAISINS | 


8739|‘‘Monogram Brand Seeded Raisins. | Dirty and uninviting, but passed. 
Packed by J. B. Inderrieden Co..,} ! 
ELESTIO MCA 2 csr arererciosce's «czlatejerels ores | 7/14.5 82.4 


a 


8738|‘‘Nonpareil Brand Seeded Raisins. Condition fair. Passed. 
Packed by J. B. Inderrieden Co., 


UTERO) OT Ses Bon aap Soa aare a 10/14.9 81.6 


8732\‘‘Peony Brand Fancy Seeded Rais- Worm eaten. Live worms present. 
ins. Packed for Fuller-Holway!| Unlawful. Hearing appointed. 
Cor, Augusta, Maine: cir. ccis so | 6|15.4 82.6 


8741\‘‘Pheasant Brand Fancy Seeded Fair condition. Passed. 
Raisins. Selma Fruit Co., Selma, 
EN eerste covafahosvselaraie ‘sisi e's lois s<oiaere- avalos ogo 8]14.9 82.4 


8768)‘‘Red Pennant Brand Choice Seeded} Fair condition. Passed. 
Raisins. Packed by Kings County) 
Raisin and Fruit Co., Armona, 
(CE) Ra canie error RACERS oer LCE La eR eae 10|14.6 84.8 


8740|‘Suffolk Brand Seeded Raisins. Good condition. Passed. 
Packed by Silas Pierce & Co. Ltd., 
PS OSUOM MASS H crelecepniajcre a'el nterctavclettene 13}15.2 81.3 


8770|‘‘Sugar Drop Seeded Muscatel Rais- Good condition. Passed. 
ins, Faney. Cal. Fruit Canners 
Assoe., Fresno, Cal. Serial No. 
(HPS A ho bhamor OL eos ont abe sUbedotd 1015.6 84.9 


8737|‘‘Tulip Brand Seed Raisins. Phoe- Good condition. Passed. 
nix Packing Co., Fresno, Cal.”’....| 8)15.5 81.1 


8774|'‘ Victoria Muscatel Seeded Raisins, Good condition. Passed. 
Fancy. Serial No. 7745.”.......... 13}15.9 84.5 


8767|‘‘Wasoneco Fancy Seeded Raisins. Fine condition. Passed. 
Fancy Recleaned Muscatel Rais- 
ins. Packed for Wason «& Co,, 
ESCH SLO ING vasctcterere ery acs) aterstetetn(efolo\siatnretel ove 10)15.2 83.2 
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PON EaS. 


A small amount of alum and benzoate of soda is allowed in 
pickles in Maine provided the fact of its presence is plainly 
stated upon the package. In the case of bottled pickles which 
were examined and are here reported no adulteration or mis- 
branding was found with the exceptions named below. 

In the past three years bottled pickles have been purchased 
by the deputy at different places in the State, and while they 
have for the most part been found in conformity with the 
requirements of the law, investigation has developed that it 
frequently happens that pickles, as well as other shelf goods, 
are quite old before reaching the consumer. It sometimes 
happens that the jobbing house is not careful to so pile his 
goods as to distinguish between those which have been in stock 
for some considerable time and new purchases. Also the re- 
tailer in filling up his shelves is not always careful to sell off 
the old goods first. While bottled and canned goods do not 
deteriorate very rapidly, obviously it is to the advantage both 
of the consumer and the dealer that goods be handled in as 
fresh condition as possible. 

The table which follows gives the results of the examination 
of samples of pickles purchased in Portland in the summer and 
fall of 1909. In four cases the goods were found to be in 
violation of the Maine Food and Drug Law. Hearings were 
appointed and on investigation it was found that these were 
old goods. On account of this fact the cases were dropped 
without prosecution. 


Table showing results of examination of pickles purchased in 
Portland in the summer and fall of 1909. Samples arranged 
alphabetically by states and towns within the state where the 

Goods were made. 


| 
| 


me 
N 
fo) 
[2] B 
a = 
B State, Town, Maker and Brand Is ze Results of Examinations 
Z |3| 3 
e oO 
E F| 3 
oo) a | > 
8397|England, London. Cross & Blackwell, No alum or preservatives found. 
pe ixedsPicklegMeen cn ence meses 35/19.4) Passed. : 
8400) INinois, Chicago. Wm. Hemming & Alum, benzoate of soda, turmeric 
| Co. “Sweet Gherkins. Extra Fine | found, but declared. Passed. 
| Pickles. Contain alum, benzoate of 
Sod ajanGstumericvee ecm eerie 10,10.6) 
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Table showing results of examination of pickles purchased in 
Portland in the summer and fall of 1909. Samples arranged 
alphabetically by states and towns within the state where the 
Goods were made.—Concluded. 


| 
| 
| 


i 1 
N 
|e 
12) > | 
All on 
5 State, Town, Maker and Brand 3 } | Results of Examinations 
z a 
oO 
E El 3 
nD Qu litics 
5 | ! 
8366 Illinois, Chicago. Libby, McNeill & ‘Alum found. No preservatives found. 
Libby. ‘‘Libby’s Gherkins. Serial | Unlawful. Old goods. 
INO) BEES A Ben GO Gane RES Ie ae Rate 10) 6.4 
8375|Illinois, Chicago. Libby, McNeill & | No alum or preservatives found. 
Libby. “Libby's Sour Gherkins.| | Passed. 
DS OUILAIBN Os 20Gcu cicsteyeisienenicisioie serie reyeetetcle 10 6.4) 
8389|Illinois, Chicago. Libby, MeNeill & | /Alum found. No preservatives. Un- 
Libby. “Libby's Mixed Pickles. | | lawful. Old goods. 
S\ertll Iso) BELGE Oe noogaaddo anocanendoodr 10, 6.4) 
8372 Pennsylvania, Pittsburg. H. J. Heinz | INo alum or preservatives found. 
Co. ‘Heinz Sour Midgets. Serial Passed. 
NORDIC ob oannanousauneoangorocancccor 30)11.6) 
8379|Pennsylvania, Pittsburg. H. J. Heinz 'No alum or preservatives found. 
Co. ‘Heinz Sour Spiced Pickles. | Passed. 
Sem) Die Oeappileecrccreeca aterersitinn terqercieenis 10 6.4 
8403 Pennsylvania, Pittsburg. H. J. Heinz No alum or preservatives found. 
Co. ‘Heinz Pickles Onions. Serial | | Passed. 
ING DD ier aslareclersiecctoters (elsvete Miss sieved sttiagolereveloets 10 6.4) 
8370 Pennsylvania, Pittsburg. Lutz & Alum found. No preservatives. Un- 
Schramm. ‘“L. &§. Pickles, Gherkins. lawful. Old goods. 
SYSTEM ISO}, Bala) eb coo decoteaceanaonOese 10) 6.4) 
$382/Pennsylvania, Pittsburg. Luiz &| | ‘Alum found. No preservatives. Un- 
Schramm. ‘Sour Midgets. Diamond | lawful. Old goods. 
Brand: Serial No. 3159.”.............. 3011.3, 
8390 Mass., Boston. J. P. & B. Plummer Alum present. No preservatives. 
“Gherkins, Pickles. Eastman Brand Alum declared. Passed. 
English Style, Prepared with alum.” 1015.4 
8369 Michigan, Detroit. E. G. Dailey Co. Alum and benzoate of soda found. 
“New England Brand Michigan Pick- | Declared. Passed. 
les. Sweet Gherkins. Vinegar con- | 
tains sugar, tumeric, spices and ben- 


| 
| zoate of soda. Serial No. 7824.”°...... 1013.0) 


8404 Michigan, Detroit. E. G. Dailey Co. No alum or preservatives found. 
| “New England Brand Michigan Pick- Passed. 
| Jest (SOUn MIKO et vce ste voce = 1012.0 
8405 Michigan, Detroit. KE. G. Dailey Co. Alum found. Declared. No other 
“New England Brand Michigan Pick- chemical preservatives. Vassed. 
les. Sour Mixed. Serial No 78.” 
| UNIT ORI ORs oonhosqnanobeqssupsosose 10/12.4} 
8373 Michigan, Detroit. The Williams Bros. Alum and benzoate of soda found. 
| Co. ‘Williams Sweet Mixed Pickles.” Declared. Passed. 


Alum and benzoate of soda declared. 10 9.5 


8384 Virginia, Richmond. Mrs. EB. G. Kidd. Alum found. No preservatives pres- 
| “16 oz. Pin Money Pickles. Mixed.’ ent. Passed. 
[oe CLEC LANG ai ireje alee tare weiwislcticicies's 30 20.4 

8365'*Gold Seal Brand Midget Gherkins. No alum or preservatives found. 
Serial NOP IQ Re ei eoeleertve ewok e's 10| 7.8| Passed. 


Lutz & Schramm Co.. Pittsburg, and Libby, MeNeill & Libby, Chicago, made affidavit 
that they do not now use alum in their pickles. 
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CANNED FRUITS. 


In October, 1909, samples of apricots, cherries, peaches, 
pears, pineapple and strawberries were purchased in Portland 
in cans. The relation between price and weight of dry matter 
is interesting and important. For the most part the quality 
of the canned fruits was such as not to be questioned. All of 
the goods examined were found to be lawful and were passed. 


Table showing the results of examination of canned fruits pur- 


chased in Portland, October, T9009. 


| Weight 
i} 

2) le |g 
g | State, Town, Packer and Brand 8 iS a, FS 
A @| = Ir. a. 
; 2| & |ae|pe 
S ae fc) COOH S6 
mM Al a ja 714 


Remarks 


APRICOTS | 
8627/Cal., San Francisco. Cal. Fruit! 
Canners Assoc. ‘‘Mt. Hamilton 
Brand Fancy Quality Apricots’’)20|/30.1/19.0| 7.9 


CHERRIES 

8626|Cal., San Jose. Golden Gate Pack- 
ing Co. ‘Cal. Violet Brand 
Royal Ann Cherries”’............ 28/32.9/20.8) 8.2 


PEACHES 

8628/Cal. San Jose. Santa Clara Co. 
“Cal. Violet Brand Extra Stand- 
ATrdeheacheseenerececseterecee 24/31.0/20.4) 6.1 


PEARS 

8633|New Jersey, Cedarville. John E. 
Drament Co, ‘‘Defense Brand 
Pears. Packed in extra heavy 
Sanwhoeogogooncaascsudedaacondddos 15/20.9}11.2} 4.2 


PINEAPPLE 

8631/Cal. San Francisco. Hunt Bros. 
Co. ‘‘Keystone Hawaiian Pine- 
EVN Cocgcacosaodauedssaboooconedoo 20|25.1/16.9) 6.6 


8625|Maryland,'Baltimore. Schall P’k- 
ing Co. ‘Perry & Brooks Pine- 
apple. Standard Quality”...... 18/20.1} 8.8} 1.4 


8630|Maryland, Baltimore. Schall P’k- 
ing Co. ‘‘Terrapin Brand Sliced 
Pineap plese. oes cee eee 1819.7) 9.2] 1.3 


8632|New York, N. Y. Paul, Taylor, 
Brown Co. ‘‘Pineapple Chunks. 
Oriental Brand. Singapore’’... .|18/19.8]13.9| 3.3 


STRAWBERRIES 

8629) Maryland, Baltimore. W.F. Asson 
Canning Co. ‘Strawberries, 
Narraganset. Extra Preserved. 
Superior Qualityeesseeescseeeee 18|22.1| 7.4] 6.3 


No preservatives found. Quality 
good. Passed. 


No preservatives found. Quality 
good. Passed. 


No preservatives found. Quality 
.good. Passed. 


No preservatives found. Quality 
good. Passed. 


No preservatives found. Quality 
fine. Passed. 


No preservatives found. Quality 
good. Passed. 


No preservatives found. Quality 
good. Passed. 


No preservatives found. Quality 
not very good. Coarse without 
much flavor. Passed. 


No preservatives found. Quality 
good. Passed. 
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Ottirtal Suspertions. 


23 


Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 


FEEDING STUFF INSPECTION. 
CHIEF REQUIREMENTS OF THE LAW. 


The points of the law of most interest both to the dealer and 
consumer concisely stated, follow. 

Kinds of Feed Exempt Under the Law. ‘The law applies to 
all feeding stuffs except the following: hays and straws; whole 
seeds, meals, brans and middlings of wheat, rye, barley, oats, 
Indian corn, buckwheat and broom corn, sold separately ; wheat 
bran and middlings mixed together and pure grains ground 
together. 

Kinds of Feed Coming Within the Law. The principal feeds 
coming under the provisions of the law are linseed meals, cot- 
tonseed meals, cottonseed feeds, pea meals, cocoanut meals, glu- 
ten meals, gluten feeds, maize feeds, starch feeds, sugar feeds, 
dried brewer’s grains, dried distiller’s grains, malt sprouts, hom- 
iny feeds, cerealine feeds, rice meals, oat feeds, corn and oat 
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chops, corn and oat feeds, corn bran, ground beef or fish scraps, 
foods, poultry foods, stock foods, patented, proprietary and 
trademark stock and poultry foods, mixed feeds other than 
those composed solely of wheat bran and middlings mixed to- 
gether or pure grains ground together, and all other materials 
of similar nature. 

The Brand. Each package of feeding stuffs coming within 
the law shall bear, conspicuously printed, the following state- 
TEIN ES 8 

The number of net pounds contained in the package. 

The name or trade-mark under which it is sold. 

The name of the manufacturer or shipper. 

The place of manufacture. 

The place of business of manufacturer or shipper. 

The percentage of crude protein. 

die percentage of crude) fat: 

The Adulteration of Feeding Stuffs. If any foreign sub- 
stances are added to whole or ground grain or wheat offals, the 
true mixture must be plainly marked upon the packages. 

Penalties. The sale or offering for sale of feeding stuffs not 
properly branded, or containing a smaller percentage of protein 
and fat than are guaranteed, or of adulterated feeding stuffs, is 
punishable by a fine not exceeding $100 for the first, and $200 
for each subsequent offense. 


THE GUARANTY. 


No prosecution will be made against any handler of feeding 
stuffs within the State provided he obtain at the time of pur- 
chase a written guaranty that the goods are in conformity with 
the law regulating their sale. Failure to obtain such a guaranty 
on the part of the dealer will be presumptive evidence that he 
is not sufficiently interested in the purity of the goods which he 
handles, and unless there are especially extenuating circum- 
stances, the Director will feel it his duty to begin prosecution 
for a violation of the laws regulating the sale of concentrated 
commercial feeding stuffs. 

Any form of guaranty covering the facts may be used. The 
printed matter on the bag or the tags accompanying the feeding 
stuff will not be considered as a guaranty. ‘The guaranty to be 
valid must be signed in ink. The guaranty should identify and 
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may be attached to the bill of sale, invoice, bill of lading or 
other schedule giving the name and amount of feed stuff. In 
case of car load lots, the car number should appear. 

In case the dealer cannot obtain a written guaranty from the 
parties from whom he purchases, the only safe thing is to take 
a sample from the car immediately on its arrival and before it 
is accepted, and send to the Experiment Station, together with 
the name of feed and manufacturer and the guarantees. A 
prompt free analysis will be made and results reported. 


INSPECTION FOR 19Q0Q-I0. 


The last report on feeding stuffs, Official Inspections 20, gave 
the results of the examination of samples received from May 
tc December, 1909. ‘The results were published without com- 
ment in order that the report could be distributed promptly. 
The samples discussed in this number comprise those submitted 
by dealers and collected by the inspector from December, 1909, 
to April 15, 1910. The discussion which follows applies to both 
publications. 


ANALYSES OF SAMPLES OF FEEDING STUFFS. 


PROTEIN. Far. 


NAME OF FEED AND MANUFACTURER OR SHIPPER 


Source of Sample. 
percent. 
Station number. 


Found 
Found 
percent. 


COTTON SEED MEAL. 


| 
| 
| 
| 
| 


Buckeye Cotton Seed Meal. ..............ecscecesces D | 39.06 | 39.00 | - 6.50 | 2169 
BILGE Y.G) COUOMIOMNC Or ircrcsicitielelelsintcleleslclelsjote lee sleie D | 38.87 | 39.00; —- 6.50 | 2177 
(ophaves hopin (Olmos S agacceooonnoonosasanoue D = 6.50 | 2179 

D | - 6.50 | 2188 

Dt = 6.50 | 2187 

D | - 6.50 | 2190 

iD} = 6.50 | 2295 

D - 6.50 | 2226 

1D} — 6.50 | 2231 

ie Oe = 6.50 | 2232 

D - 6.50 2250 

O 6 73 | 6.50 | 2296 

ie) } - 6,50 2299 

1} (8) {1.87 39.00 | 6.89 6.50 > 23810 

| O 10.02 39.00 = 6.50 | 2819 

) 37.68 | 39.00 = 6.50 | 2886 

D | 42.43 | 39.00 = 6.50 | 2427 


C, from the feeder; D, from the dealer; M, from the manufacturer; and O, the in- 
spector’s sampie. 


60 MAINE AGRICULTURAL EXPERIMENT STATION. 


ANALYSES OF SAMPLES OF FEEDING STUFFS—CONTINUED. 


IQI0. 


PROTEIN. Fat. 
a) : 
= 8 
ee | [|e 
NAME OF FEED AND MANUFACTURER OR SHIPPER. 2 c = 5 
o oO. . oO 
° | 5 PL | ae) Pi =| 
es q aq sl |) Sie q 
Ss) es )2s 128i s 
| Se | ea ea Sa | = 
vn) Ba) Sa)saloea] w 
CottonsSeedi Meal sees ce ermanesyacre seine listssisicen | D | 38.60 | 41.00] - 9.00 | 2186 
Americank Cottons OillC oema errr erect 1 ©) | 89.30 | 41500") <= 9.00 | 2323 
GrenadaneMiss mas ceeecisc alertness | O | 38.75 | 41.00 | 7.99 | 9.00 | 2402 
| O | 37.87 | 41.00 | 8.59 | 9.00 | 2425 
| 
CottoniSeeduMiealeein neck cee aie oennee | D | 39.43 | 38.50 | - 6.00 | 2180 
H. E. Bridges & Co., Memphis, Tenn. ............ | D | 40.56 | 41.00 | - 7.00 | 2182 
D 41.06 | 41.00 - 7.00 | 2330 
| D | 42.68 | 41.00 - 7.00 | 2331 
| D | 41.75 | 41.00 - 7.00 | 2381 
D | 40.75 | 41.00 - 7.00 | 2382 
O | 39.18 | 41.00] —- 7.00 | 2395 
Coton SeeG MIE, cocsndodossccaspocoavosonns ooees | D | 42.00 | 41.00] - — | 2362 
¥F. E. Morse & Co., Little Rock, Ark. ............. D | 42.25 | 41.00) —- - 2363 
D | 42.00 | 41.00 - - 2364 
Dixie Brand Cotton Seed Meal...................65- D | 42.18 | 38.50 | —- 7.00 | 2173 
Humphreys-Godwin Co., Memphis, Tenn. ....... D | 41.25 | 38.50} —- 7.00 | 2178 
| D | 40.00 | 38.50] —- 7.00 | 2193 
' D | 40.75 | 38.50 - 7.00 | 2198 
D | 39.06 | 38.50 - 7.00 | 2213 
| D | 44.06 | 38.50 - 7.00 | 2228 
| D | 40.81 | 83.50 - 7.00 | 2249 
D | 40.43 | 38.50 - 7.00 | 2251 
D | 38.59 | 38.50 - TACO) || BE 
D | 42.75 | 41.00 - 7.00 | 2253 
D | 37.93 | 38.50 - 7.00 | 2259 
| D | 39.83 | 38.50 - 7.00 | 2260 
| D | 42.93 | 38.50] - 7.00 | 2263 
| D | 39.50 | 38.50 - 7.00 | 2264 
D | 48.48 | 38.50 - 7.00 | 2265 
| D | 37.81 | 38.50 - 7.00 | 2266 
) D | 38.56 | 38.50 - 7.00 | 2267 
O | 34.62 | 38.50 | 8.68 | 7.00 | 2293 
| O | 40.52 | 38.50 | 6.78 | 7.00 | 2308 
| D | 39.93 |-38.00 - 7.00 | 2334 
| D | 39.31 | 38.00 - 7.00 | 2335 
| D | 40.56 | 38.00 - 7.00 | 2336 
D | 39.50 | 38.50 - 7.00 | 2338 
D | 41.26 | 38.50 - 7.00 | 2357 
| D | 89.93 | 38.50 - 7.00 | 2358 
| O | 36.06 | 38.50 - 7.00 | 2389 
O | 36.28 | 38.50 | 7.30 | 7.00 | 2408 
O | 39.87 | 38.50 - 7.00 | 2411 
D | 4112 | 38.50 - 7.00 | 2418 
| D | 39.12 | 38.50 - 7.00 | 2421 
D | 40.56 | 38.50 - 7.00 | 2422 
| D | 37.68 | 38.50 - 7.00 | 2423 
D | 41.00 | 38.50 - 7.00 | 2424 
DP | 42:37 | 38.50 - 7.00 | 2426 
Mover Brandy Cottonseed) Mealy errcitiierodakieecrcrae | D | 40.24 | 38.00 | — 7.00 | 2214 
F. W. Brode & Co., Memphis, Tenn. ............. | D | 39:93 | 38.00 | = 7.00 | 2229 
MO | 39.00 | 38.00 | 8.30 | 7.00 | 2326 
D | 40.99 | 38.00 - 7.00 | 2230 
D | 40.25 | 38.00 - 7.00 | 2233 
| D | 39.56 | 38.00 - 7.00 |. 2355 
| D | 39.12 | 38.00 - 7.00 | 2359 
| D | 37.00 | 38.00 - 7.00 | 2397 
Green Diamond Brand Cotton Seed Meal.......... | O | 41.51 | 41.00 | 9.12 | 8.00 | 2284 
Chapin & Co., Boston, Mass. | | 


GC, from the feeder; D, from the dealer; M, from the manufacturer; and O, the in- 


spector’s sample. 


a 
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ANALYSES OF SAMPLES OF FEEDING STUFFS—COoNTINUED. 


| PROTEIN. Fat. 
| 2S) C | : 
E | Ie 
NAME OF FEED AND MANUFACTURER OR SHIPPER.) & e | ® = 
cS Js nea | s a 5 
5 = shal ahae Ie 3) 
\2| B8| #8/38| 88] 4 
| 3 ei simile | ie | 
S) Le DO | OD pie Oo 3 
QA) RA) CA|/RA| SA) n 
| } 
| | 
Hunter Brothers’ Cotton Seed Meal.......... ..... D | 40.81 | 41.00] - 7.50 | 2172 
EMIMUeTRBTOS: Millims COs cs. seinen: ses lelsies eels: D | 43.62 | 41.00 | - 7.50 | 2191 
St. Louis, Missouri | D | 41.50 | 41.00} — 7.50 | 2192 
| D | 41.43 | 41.00 - | 7.50 | 2194 
| O | 41.50 | 41.00 | 7.83 | 7.50 | 2378 
Imperial Cotto Brand Cotton Seed Meal............ D | 40.50 | 41.00 | - 9.00 | 2174 
imipenialiCotto Milling Con. ej. cesses ce ons O | 38.50 | 41.00 | 7.21 | 9.00 | 2322 
Owl Brand Cotton Seed Meal...........0sc0seeeee es D | 40.93 | 41.00] - | 6.00 
F. W. Brode & Co., Memphis, Tenn. ............. | D | 40.43 | 41.00 = 6.00 
| D | 41.56 | 41.00} -— | 6.00 
| D | 42.56 | 41.00} — 6.00 
D | 42.31 | 41.00} - | 6.00 
| D |} 41.18 | 41.00 | — 6.00 
| D | 39.75 | 41.00} — | 6.00 
| © | 42.50 | 41.00 | 7.81 | 6.00 
1D } 41:31 | 41.00)) = 6.00 
| D | 41.25 | 41.00} - | 6.00 | 
D | 41.00 | 41.00} —- 6.00 | 
D | 40.87 | 41.00} —- 6.00 
O | 43.75 | 41.00 - 6.00 
O | 42.87 | 41.00 - 6.00 
D | 42.06 | 41.00 | - 6.00 | 
Prime: Cotton! Seed) Meals. sce. .<.01: = soiree icteeie.s 0 ais o's O | 48.00 | 41.00 | 8.07 | 8.00 
(Cron Cm OLITUS OTA Ga COLE ciscesetsteicjers » nrelelsleletelais cis oleleiciaretereis O | 39.50 | 41.00 | - 8.00 
Star Brand Cotton Seed Meal.....................-. D | 39.31 | 41.00 | - 9.00 | 2195 
J. Lindsay Wells Co., Memphis, Tenn. 
LINSEED OIL MEAL. 
SPLITS GE Cg UI Me eal syayetce store wvapors Svein estleccislave ea ateretelaveceiorlsier sw O | 37.12 | 36.00 | 2.85 | 1.00 | 2216 
American Linseed Co., Chicago, Ill. ............. O | 37.06 | 36.00 | - 1.00 2316 
ORGMETOCeSS OMe gen ccciats « wicaierrienictalelaceenainnee Queen O | 33.75 | 32.00 | 5.96 | 5.00 | 2302 
American Linseed Co., Chicago, Ill. ............. O | 36.75 | 32.00] — | 5.00 2396 
GLUTEN FEED. 
SUT AO} GUUtOM MOOG. eit cciteocn sc daeeesiccenleciice ee D | 27.25 | 24.00] - 2.50 | 2175 
Corn Products Refining Co., New York........... O | 26.56 | 23.00 | 2 69 | 2.50 | 2210 
|} O | 26.06 | 24.00 - 2.50 | 2274 
O | 28.06 | 24.00; — 2.50 | 2279 
O | 27.00 | 23.00 |: — 2.50 | 2283 
O | 28.12 | 24.00 = 2.50 | 2827 
O | 25.25 | 24.00 - 2.50 | 2344 
D | 24.75 | 24.00 - 2.00 | 2879 
D | 24.00 | 24.00 LS 2.50 | 2420 
ELAAINVOe Conn: GLUON nurs tose C4 i choca tees ve © | 27.06 | 28.00) - | 2.50 | 2287 
American Maize Products Co. ................... O |} 24.17 | 28.00 | 2.54 | 2.50 | 2806 
: O | 25.87 | 23.00) — 2.50 | 2820 
D | 27.387 | 23.00 ~ 2.50 | 24381 
| 


C, from the feeder; D, from the dealer; M, from the manufacturer; and O, the 
inspector’s sample. 
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ANALYSES OF SAMPLES OF FEEDING STUFFS—CONCLUDED. 


| 
PROTEIN. Fat. 
a 3 
eal | | | 2 
NAME OF FEED AND MANUFACTURER OR SHIPPER.| B | § gs 8 
rola teal eee let eeml ees ||. 3 
2| 9S| £8158 | 88) = 
Et aS) ao Se) 
Bi 66 | 28/62/23) = 
oD) Re) Oa |ha|)oa| wm 
a _ | 
IDNieMmaKooG! GAiMIeIN ISNT), cucisoosdaonsascousacovosesan O | 22.07 | 23.00 | 2.99 | 2.50 | 2277 
Corn Products Mfg. Co. | | 
GoldenghodsGilutenthic edness cree sere ere ereretr © | 26.25 | 27.00 | 4.45 | 4.00 | 2911 
Norton-Chapman Co., Portland, Me. | 
Henkes GlutensHleedhaen tenets eae ener eee ener O | 22.88 | 23.00 | 5.55 | 3.00 | 2209 
Huron Milling Co., Harbor Beach, Michigan..... O | 25.50 | 23 00 | 3.36 | 3.00 | 2346 
Keke ke GluitenvtHe ede srrrer a coansnnunaecnoonb os | O | 21.94 | 23.00 | 2.37 | 2.00 | 2295 
J. C. Hubinger Bros. Co. | | 
Pekin Giluteneh eed eae the Sate peer cycntrceiae sakes nae | O | 24.94 | 23.00 | 2.08 | 2.50 | 2999 


Corn Products Mfg. Co., 
| 


C, from the feeder; D, from the dealer; M, from the manufacturer; and O, the in- 
spector’s sample. 


WEED SEEDS IN FEEDING STUFES. 


The oil meals and gluten feeds, the analyses of which precede, 
have never been found to contain weed seeds of any amount. 
The analyses of the feeding stuffs which are more or less likely 
to carry weed seeds, follow. In most cases the official samples 
have been tested for weed seeds, but rarely have the samples 
which have been sent in by correspondents been so tested. In 
case the feeds have not been tested, the fact is indicated by ** 
referring to the foot note. In no case was there an exact 
quantitative analysis made, but a general estimate of the num- 
ber of the seeds were formed by the analyst. In no case were 
the weed seeds tested for vitality. 

In the winter of 1908 quite an extended investigation was 
made relative to weed seeds in feeding stuffs in Maine. These 
results were published at considerable length in bulletin 156. 
It is not purposed to discuss only in a very general way, the 
matter of weed seeds in the present report. 

On pages 69 and 70 is a list of the feeds found to contain 
whole weed seeds and the kinds of seeds identified. 


7 


OFFICIAL INSPECTIONS 23. 


ANALYSES OF SAMPLES OF FEEDING STUFES. 


PROTEIN. FAT. WEED SEEDS, 
| g | 5 
els | | = 
NAME OF FEED AND MANUFACTURER | & | = 3 he 
OR SHIPPER 3 i See eee A 
Sl Nob eiileoies leticey Nn | ee 
2 qo £o ae 26 qo & 
SSE Ge | seal ee BR = 
DISTILLERS GRAINS. 
PANT EPSaU ANCES: eials,« creas siers eiaisveysis/evsials oc O | 81.00 } 31.00 |. —- 12.00 None 2350 
Ajax Milling & Feed Co............ 
Milwaukee, Wis. 
Bourbon Grains R...................| O | 31.75 | 28.90 | 10.36 | 9.80! Fragments! 2391 
| 
Chinn aan Gains csc deena cece seece| ©) |629.62))| 30.00)! 13:14) 10500 None 2238 
Deutsch & Sickert Co. | | 
Milwaukee, Wis. 
Continental Gluten Feed, ........... | D | 31.20 | 33.00 | - 14.00 | + | 2167 
Continental Cereal Co. | D | 30.75 | 33.00 | 14.00 | bia 2176 
Peoria, Il. | | 
Dearborn Distillers Dried Grains....| O | 23.13 | 22.00) 9.94 8.00 None 2293 
J. W. Biles Co.. Cincinnati, Ohio | | | | 
| | 
Dewey Distillers Grains.............. D | 32.00 | 26.00} -— 9.00 id 2498 
Dewey Bros. Co. | | | 
| 
WHEAT OFFALS, FEED FLOUR. 
| | | { | 
PGLASBERVG CID) OR «jo:s.< 1 cisictais cross arovsare/svalais O | 19.00} 18.00} —- 4.70 hk 2236 
Atlas Flour Mills, Milwaukee, Wis. | | | 
| 
IDAISVHRTOUN ICCA). sissccciee cscs ses O | 18.32 | 16.00 - | 4.50 aia | 9319 
Pillsbury, Minneapolis, Minn. | 
MEMO PUNOUL:S.c<..cee<ccs< snes O | 16.44} 14.50] - | 4.50 ee | 9097 
Crescent Mills Co. | 
WHEAT OFFALS, MIDDLINGS 
Crescent Middlings...............s05: O | 17.44 | 17.32 - - ee 2305 
Crescent Milling Co. | 
Daisy Flour Middlings............. AeOn eest> | tgecol =) \h4i50 we 2303 
Pillsbury, Minneapolis, Minn. | 
| 
Dwight Flour Mills Pure Wheat | | 
Flour Middlings. .......... | O | 18.82 | 17.00 = 5.05 = | 2404 
Dwight Flour Mills, | 
Minneapols, Minn. 
Fancy White Middlings.............. | O | 14.94 | 15.00 - 3.00 | ** 2304 
Wm A. Coombs Milling Co. 
Coldwater, Mich. 
Harter’s Pure Wheat Middlings..... O | 18.36 | 17.00 - 4.00 | ¥F 2818 
Etarnten Maino CO. ca, veces acre | O | 18.00 | 17.00 4.00 | wr 2324 
Toledo, Ohio. 
Hunter Bros. Pure Winter Wheat...) O | 16.50 | 16.00 - 4.00 *e 2931 
Middlings 
Hunter Bros. Milling Co., 
St. Louis. 


Not tested for weeds. 


C, from the feeder; D, from the dealer; 


spector’s sample. 


M, from the 


manufacturer; and O, the 


in- 
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ANALYSES OF SAMPLES OF FEEDING STUFFS—Continued. 


= |- 4 


PROTEIN. Fat. WEED SEEDS. 
3 # 
Zz H 
= {ob} 
q || | 2 
NAME OF FEED AND MANUFACTURER] & S g 5 
OR SHIPPER. “A Q gs. [as gore (ne S| 
2 Se = = a | & = .S) a a 
SES oles ee 82 | 2 
S| Sa) ee Sa) sa 8 iS 
io) Se eoyfay a CA ae n 
| | 
INGKGLOMIIINE Sb oe Cbadosoadousaascacosnes | © | 17.82 | 14.50 | 4.00 a 2371 
Ansted & Burke, 
Springfield, Ohio. | 
| ; 
AVhKKollbbotS Aap o add oouoaDoDAdo eo ooo. O | 17.38 | 15.00 - 4.00 cote 2393 
Washburn Crosby Co., 
Minneapolis 
Pure and Unadulterated 
Be Mid dlingsirreperwoccce cs ceeseer | O | 16.38 | 15-00) — 4.50 a 2270 
| 
Pure Hard Wheat Standard | 
WOIGIOlbtiNes, socenecoasons0ca0 O | 17.94 | 15.00 - 4.00 ee 2314 
Washburn Mills 
Pure Winter Wheat Middlings.....) O | 19.82 | 16.00 baie 4.00 EES 2384 
Hunter Bros. Milling Co., | 
St. Louis | 
| 
Walmn@o) WiiiGlolhings. .5scco0cntcosuccco0s O | 15.94) 15.84) — - Bae 2317 
Valley City Milling Co.,............ OD 15263) 167845 ee 4.00 at 2376 
| | 
William Tell Winter Wheat | 
MiG cdiliniesseeerrreerrre eect © | 17.75 | 14.50 | 4.00 ak 2216 
Ansted & Burke Co., © | 17.50 | 14.50) - 4.00 ae 2311 
Springtield, Ohio. O | 17.50 | 14.50 = 3.50 <% 2329 
Winona Fancy Standard | 
MidGilingSieeeceererere cree O | 18.94 | 17.75 - 6.01 ee 
Bay State Milling Co. | 2313 
WHEAT OFFALS, MIXED FEED. 
I NGITACIRTETa es og ern aka |O | 16.50|15.00| - | 4.00| Fragments | 2246 
Acme Evans Co., | 
Indianapolis, Ind. | 
| | 
Bljish’s Bull’s Eye Mixed Feed....... PO | 16 16.00 = 4.70 | Fragments | 2200 
Blish Milling Co., Saymore, Ind...) O | 16.75 | 17.20 - 4.90 Few 2271 
TOS Wo IWGDREYOl UGE, osunodcaaceapodse O | 17.25 | 16.00 - 4.50 | Fragments | 2224 
Duluth Superior Milling Co. ....... O | 15.88 | 16.00 - 4.50 | Fragments | 2289 
Certified Extra Heavy Soft Wheat 
Mixedubieedieeereeseeeoec O | 15.75 | 15.00 - 4.00 Few 2415 
Hunter Robinson Wenz, St. Louis | | 
Columbia Mixed Feed............... O | 17.00 | 16.80 = | 410 Few 2387 
Coombs Milling Co., Mixed Feed....| O | 15.75 | 15.00) - 3.00 | Fragments | 2241 
Wm. A. Coombs Milling Co., | 
Coldwater, Mich. | 
Gem Soft Wheat Mill Run | 
Mixed Heed... .2.--2-:--.,-| O | 16.38 | 14.00 - | 4.00 | Fragments | 2369 
Allen Baker Co., St. Louis, Mo. | | | 
Gold Mine Mixed Feed.............. | O25); 17200: .50 | Fragments | 2385 
| 


Shettield King Co., Minneapolis 


** Not tested for weeds. 


C, from the feeder; D, from the dealer; M, from the 


spector’s sample. 


manufacturer; and O, the in- 
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ANALYSES OF SAMPLES OF FEEDING STUFFS—Continued. 


| Fa | 
PROTEIN. — | Fat. WEED SEEDS. | 


NAME OF FEED AND MANUFACTURER 
OR SHIPPER. 


Source of sample. 


Guaranteed— 
Station number. 


Hannibal Milling Co., ena 
Hannibal, Mo. 


So asin | 
oe g| O¢ 
| 
GrvimesiViiKed Weed!) yo... ices ec2 ss D | 17.00 | 16.35 | — 5.40 | Fragments | 2202 
Gwinn Milling Co., Columbus, O. | 
MGriiyMimed WCC: <.iicict ice. denis ses. ©: | 16.07 | 12°00 - 2.00 Fragments | 2297 
__Williams Bros. Co., Kent, Ohio | | 
Kent Mixed Feed, Winter Wheat... O 16.32 12.00 - | 2.00 | Fragments | 2288 
ee auiains Bros. Co., Kent, Ohio | 
King LIC@G!..! Gardaaal epenaeer eer rey O | 16.94 15.00} - 4.00 Few | 2215 
KP. Moore Milling Co. ........... ©) } W575) 15.00 - 4.00 Fragments | 2403 
Wain Goss Mixed Reed) 2/20. sis. © } 16.88 | 15.00 | —- 4.00 None | 2374 
N. M. Co., Noblesville, Ind. 
4 
Occident Mixed Feed................ O | 17.75 | 15.00 - 4.50 : ia | 2201 
Russell Miller Milling Co.......... © | 17-82 | 15.00 - 4.50 Fragments | 2205 
' 2245 
= | 
Pillsbury’s Fancy Mixed Feed.......) O | 17.50 | 16.00 - | 4.50 Fragments 
Pillsbury Milling Co., | } 
Minneapolis, | | 
Red Star Mill Run Mixed Feed...... | O | 16.75 | 14.00 - | 4.00 | Few 2340 
| 


Sleepy Eye Mixed Feed.............. © | 16.s2/14.40| = | 5.10] Few | 2218 
Sleepy Eye Milling Co. 


Snow Flake Mixed Feed............. Vaal have |i = jl = Fragments | 2203 
__ Lawrenceburg Roller Mills Co. | | 
Stock’s Monarch Wheat Feed....... KO) | 17.44 - - - Many 2244 


F. W. Stock & Sons, } 
Hillsdale, Mich. pie | 


Trojan Mixed Feed...............++: | O | 16.57 | 15.00 - 4.00 | Fragments | 2207 
Allen Wheeler Co. | | 
Try Me Winter Mixed Feed.......... | O | 16.81 | 17.15 | —- 4.45 Few 2199 
Spraks Milling Co., | 
Wild Fire Mixed Feed............... | O | 16.32 | 15.00 ST 20) None 2209 
Hunter Robinson Wenz Co., | 
St. Louis. | " x 
William Tell Mixed Feed............| O | 16.38 | 14.50 - 3.50 Fragments | 2273 
Ansted & Burk Co., O | 17.50 | 14.50 - 3.50 None 2377 
Springfield, Ohio. | | 
Winona Mixed Feed................. | O | 16.25 70) |) 5.03 | Fragments 2282 
Bay State Milling Co. 
Winter Mixed Feed.............00005 0 | 16.38 | 14.00] - | 8.00| Fragments | 2221 
Chapin & Co., Boston, Mass. 
Wirthmore Wheat Feed.............. | O | 17.19 | 16.00 - 4.00 Fragments | 2416 


| 
Chas. M. Cox Co., Boston, Mass | | 
| 


*F Not tested for weeds. 
GC, from the feeder; D, from the dealer; M, from the manufacturer; and O, the in- 
spector’s sample. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1910. 


ANALYSES OF SAMPLES OF FEEDING STUFFS—Coninued. 


PROTEIN. FAT. WEED SEEDS. 
e Do 
2, H 
E en | 3 
cS [3 is} g 
NAME OF FEED AND MANUFACTURER| % Ls iets =| 
OR SHIPPER. 3 les | Bey ig | Bz | a 
OW we See roa) Sie wa Sl 
2 ae Bo qo He qo s 
be =) ao sO al =o S 
Ai-os | Bs | 6s |) as eis = 
| 7 (esi (Sy, |) te Sy |) JH |) i Fy A, al 
WHEAT OFFALS, BRAN. 
é | | | j 
ANAEINOP IBRADGCl ob oa coocoudcosenoncoas | © | 14.88 | 14.505) = 4.00 ek 2347 
Kemper Mill and Elevator Co., | 
Kansas City, Mo. 
Bee OP BLAME cepa ieee cenciee O | 15.88 | 15.20 - 5.10 ae 2398 
Wabash Roller Mill Co. 
CommiandentBranereerereetriese ah es © | 14.82 | 14.00 - 4.00 Few 2410 
Commander Mill Co., Minneapolis) 
Washburn & Crosby ’ 
Co.'s Coarse Wheat Bran...... | 0 | 15.38 | 14.50 - 4.00 Few 2275 
Hubbard Milling Co., Pure 
HUI IBIeWols oososeaousobo aac | © | 16.44 | 13.20 - 4.80 Few 2372 
Hubbard Milling Co., 
Mankato, Minn. | 
IDWOKSY ENS moa pooqeapononacabododes O | 16.82 | 14.00 Vii 4.00 | Fragments | 2405 
Federal Milling Co., 
Lockport, N. Y. | 
Pure Wheat Jersey Bran....... Bae ese OM MSx635 e300 a 4.00 | Fragments | 2375 
Geo. C. Christian, Minneapolis | | 
Voight’s Pure Winter Wheat Bran..| O | 15.50 - - - Few 2339 
Voight Milling Co., ; | 
Grand Rapids, Mich. | 
VWiashiburni Crosby, Brankrecsececccine © | 15.50 | 14.00) -.! 4.00 Many 2349 
Washburn Crosby Co 
Washburn Crosby Co.’s 
Unadulterated Coarse Wheat | 
BIO A somandoncncco coma eOSE O | 16.38 | 14.00 - 4.50 Few 2268 
Washburn Mills 
\uvatiniese \WWeeHE TBI, cooeacon00e cdccc © | usa | = - 3.00 | Fragments | 2341 
Wim. A. Coombs Milling Co., | 
Coldwater, Mich. 
Wanitern Wihteat=Brameesasaseasere eer O | 15.00 | 14.00 = 3.00 None 2890 
Crosby Roller Milling Co. 
Topeka. Ikansas. 
ADULTERATED WHEAT OFFALS. 
| 
Blue Grass Mixed Feed.......+...... O | 11.19 9.00 3.25 2.00 | Fragments | 2348 
A. Waller & Co., Henderson, Ky. 
Dairy Winter Mixed Feed........... O | 12.75 | 11.00 | 3.28 3.00 | Fragments | 2242 
Henry Jennings, Boston, Mass..... O | 12.25) 11.00; —- 3.00 | Fragments | 2370 
dieniseny Wohb<exel IEC s coouescaocdsendcs O | 11.44 | 10.00 - 2.50 we 2392 
Indiana Milling Co., 
| 


** Not tested for weeds. 


C, from the feeder; D, from the dealer; M, from the manufacturer; and O, the in- 


spector’s sample. 
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ANALYSES OF SAMPLES OF FEEDING STUFFS—Continued. 


| ] 
- ixxr 
in| EER OLETN Eas FAT. \WEED SEELS.| 

s 
a Hi 
=I | YL 
g | ke | 2 
a ro ro | late 
NAME OF FEED AND MANUFACTURER) 7 D oO | | = 
OR SHIPPER. 5) Gs ae ; SS eae : | 

a _ a+ — 

2 Lol=| ae Lolf=| ee | cols = 
9|/ Go| &o| go| &e | Bo Ss 
E SS ae Bi) = ¢ s2 = 
o| ©o =) 26 Zo Se = 
A!) Ha!) Oa) Ha|] Sal =a wa 

| 

| 


MISCELLANEOUS COMPOUND FEEDS. Protein over 20 percent. 


Park & Pollard Co's..........2.-000+- O | 24.38 | 20.00] - 3.00 | Few 2201 
Dry: Mash Feed............ O | 21.00 | 20.00 - 3.00 Few 2325 
lepine ay Leo lEnGl (Goes eoeoesnonesoode O | 20.50 | 20.00 | 3.45 | 3.00 tk 2337 
Boston, Mass...........- ++] © | 26.00) | 20.00 - | 300 None 2994 
WipicoNUMion GTAINS) ac)... oeeee scene O | 24.25 | 24.00 = 7.00 Few 2294 
J. W. Biles Co., Cincinnati, O. ....| O | 24.38 | 24.00 - 7.00 Few 2298 
O | 24.00 | 24.00 - 7.00 Few 2328 
Wmicorn Dairy Ration: wc... acess. «< D | 25.87 | 26.00 — | 6.00 ae 
Ajax Milling & Feed Co.,....... 5) LD |) Aye 75) || Aa(0,0) - | 6.00 +e 
Milwaukee, Wis. ....... ..-| O | 26.52 | 26.00 | 7.60 | 6.00 | Fragments 
O | 27.43 | 26.00 | 5.58 | 6.00 few 
Union Grains, Biles Ready Ration... O | 24.93 | 24.00 | 7.80 7.00 Fragments 
J. W. Biles Co., Cincinnati, O....., D | 24.12 | 24.00 - 7.00 as 
D | 25.50 | 24.00 - 7.00 a* 
MISCELLANEOUS COMPOUND FEEDS. Protein 15-20 percent. 
Badger Dairy Feed...............+-. | 0 | 20.68 | 16.00 | 5.13 | 3.50 Few 2917 
Chas. A. Krause Milling Co.,...... O | 15.13 | 16.00 | 6.46 | 3.50 Few 2400 
Milwattkee; WiS:...-..-.-.- D | 14.94 | 16.00 - | 3.50 = 2429 
Eaco Winged Horse Mixed Feed...., O | 17.46 | 15.00 - 3.00 | Fragments | 2247 
Everett Augenbaugh Co.,..... ...| O | 16.32 | 15.00 | 5.97 | 3 00} Fragments | 2278 
Waseca, Minn. 
Gwinn's Dairy Feed.. .............. | © | 17:69 | T6ESos | = — an) eeeeoO, Few 2269 
Gwinn Milling Co., Columbus, O. 
Husted Molasses Feed..............- O | 18.07 | 18.00 | 5.23 | 4.00 Many 2345 
Husted Milling Co. 
| | | 
Quaker Dairy Molasses Feed........) O | 16.19 | 16.00 - - Few 
Quaker Oats Co., Chicago, Ill...... O | 16.69 | 16.00 | 3.53 | 3.50 Few 
D | 16.44 | 16.00 - 3.50 +E 
D | 16.94 | 16.00 - 3.50 + 
| 
Seribner’s Laying Mash............. O | 19.25 |°20.00 | 4.02 | 8.00 | Fragments | 2248 
D. & C. E. Seribner, 
Brunswick, Me. | | 
Sucrene Dairy Feed................. O | 16.56 | 16.50 | 5.88 | 3.50 Many | 2240 
American Milling Co.,............ O | 16.38 | 16.50; —- 3.50 Many | 2413 
Chicago, 111. | 
Sugarota Dairy Feed................. D | 15.63 | 16.00 eee : 3.00 aid 2166 
Northwest Mills Co.,.....:6........ O | 14.50 | 16.00 | 7.19 | 3.00 Few 2208 
\yriboio Gi, Inti ls coacnabaca ade © | 14.38 | 18.00 | 5.07} 4.50 +e 2287 
O } 15.41 | 18.00 4.95 4.50 *e 2380 
PUOSMMMG MMM CSO scien eelsls O | 16.69 | 16.00; - 4.00 Fragments | 2204 


Hunter Bros. Co. 


** Not tested for weeds. 
C, from the feeder; D, from the dealer: M, from the manufacturer; and O, the in- 
spector’s sample. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


IQI0O. 


ANALYSES OF SAMPLES OF FEEDING STUFFS—Coneluded. 


PROTEIN. FAT. WEED SEEDS. 
iS 
a H 
E | | 2 
. s a a q 
NAME OF FEED AND MANUFACTURER| 7% 2 ® S 
OR SHIPPER. 5) le 2 le £ las | 
tS 25>) ao 2x) ao aS) 3 
5 | 58] 23| 53) BS O58 Ss 
wD Ba] Oa] Sa)! Sa aa n 
MISCELLANEOUS COMPOUND FEEDS. Protein 10-15 percent. 
IDyiGhy IDeMtAy IBEECl.Sosndeceeoeooosuces O | 14.63 | 14.00} 2.24 | 3.00 Few 2243 
Great Western Cereal Co.,........ O | 14.13 | 14.00 - 3.00 Many 2281 
Chicago 
JeIGiee) INCU an onopebacoucdseGomoosnoDD O |} 11.13 | 10.00 - 4.00 Few 2399 
Buftalo Cereal Co. : 
Schumachers Scratching Grains..... O | 11.46 | 10.50 | 3.45) 3.50 Many 2291 
Quaker Oats Co., Chicago, Ill. ....) O | 10.63 | 10.50 - 3.50 Many 2351 
O (sakes 10.50 - 3.50 Many 2419 
Schumacher Stock Feed............. | © | 11.32 | 10.00)) 3.65 | 4.00 Few 2219 
Quaker Oats Co., Chicago, Ill. ..... O | 10.69 | 10.00 - 4.00 Few 2239 
O | 10.50 | 10.00 - 4.00 | Fragments | 2286 
O | 10.32 | 10.00 - 3.29 Few 2290 
D | 10.38 | 10.00 - 3.25 oe 2354 
D | 11.63 | 10.00 - 8.25 coe 2365 
MISCELLANEOUS COMPOUND FEEDS. Protein under 10 percent. 
Brooks Faney Corn & Oat 
SUKOOle IMO os co canosacasoass= O 7.75 | 7.68 - ZeOih None 2412 
A. H. McLeod Milling Co., 
St. Johnsbury, Vt. | 
Empire Feed. Corn, Hominy, 
Ovni letwills,- soaceaddoodsasoae | © | 6.75 7.50 = | 3.00 Few 2388 
Empire Mills, Orlean, N. Y. | 
Empire Feed for Stock............... |O | 8.56] 7.63 = | doo None 2417 
Empire Mills, Orlean, N. Y. | | | | 
Hiaskellsistock sHeedee neice cee | O | 8.63 |. 8.00 | 7.06 | 4.00 | Fragments | 2342 
W. H. Haskell & Co., Toledo, O... -| O | 8.82 8.00 - | 4.00 Few 2401 
| O | 8.94 8.00 - | 4.00 None 2407 
lelwisinexcl Su@elic INEECls soooecda boadnao0e | O 8.75 | 9.00 | 5.88 | 4.00 Few 2285 
Husted Milling Co., Buffalo, N.Y. | | 
| 
Matchless Stock Feed................ OR S135 7 60h | 389253890 | None 2280 
Star Meed tna -acc cesarchis ssccrsrshenee yeioinrs | D 8.19 | 7.00 - 5.50 ae 2189 
Toledo Elevator Co., Toledo, O....| O | 10.13 | 7.00 | 6.72) 5.50 oe 2315 
Moledostocksh\eedeee. sere eeeeeecee | D | 10.38 | 9.00 = || (01) we 2188 
Toledo Elevator Co., Toledo, O. | | 
| | 
WAGIOR WEElasadkascoossosanaccpancse Ol 844 | ma) -S -| 3.00 Many | 2383 
Quaker Oats Co., Chicago, Ill. 
Xtragood Stock Heed. -e-.-.--..-...- 1 OY TO |) Gs |) Bo 7K0) | Bete Few 2409 
Griswold & MacKinnon 
| 
MISCELLANEOUS. 
Corn Brann ashe. ueee syne a WE |) BOD | = a PS we 2235 
Saco Grain & Milling Co., | 
Saco, Me | 


** Not tested for weeds. 


C, from the feeder; D, from the dealer; M, from the 


spector’s sample. 


manufacturer; and O, the in- 
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NAME OF FEED 


WHOLE WEED SEEDS PRESENT. 


Blish’s Bulls Eye Mixed Feed............ 


Certified Extra Heavy Soft Wheat 
IIBRGYOL AR e(0 eaccagaacounooDeboct oma on 


IRS IEEOls 5 om gaononinos oqosbodsbomoRmddaone 
Red Star Mill Run Mixed Feed.......... 
Sleepy Eye Mixed Feed.................. 
Stock’s Monarch Wheat Feed. ......... 


Try Me Winter Mixed Feed.............. 
Gomiman Gers name ecietiemeeisiseres crite 


Washburn Crosby Co’s 
Coarse Wiheat Bram aoc mts cic ees 


Hubbard Milling Co. Pure Flaky Bran.. 
Voights’ Pure Winter Wheat Bran....... 
Washburn Crosby Bran.................- 


Washburn Crosby Co’s Unadulterated 
COAVSEMNVNE Mirae acratelerereciss eile aero 


Park & Pollard Co’s Dry Mash Feed..... 


c ee cb oc ce 6c ec 


[Uheniexowia IDENIAY IREiaKoNal, 6 ShaogoanooboscodnS 


BadeersD any; HCO ae ce caeclesi: ccecsciicles: 


eb ee GG 


(Givahouonss 1Dkeniaeeiele SagcogoudennpeooooOns 


Husted Molasses Feed.............seeee- 


Quaker Dairy Molasses Feed............. 


“ic ce iy 


Suri shakey IDE bb INGIclol coe t boocuceuDaous 000K 


Sugarota Dairy Peed...........0..+.-00 


DBAS yD SAGO Gs cre etepevaiereiae «lefects Uv rereicinte.s 


“i 


Few dock. 


Few lady’s thumb 

Few yellow foxtail, wild buckwheat and 
false lax 

Few wild buckwheat and green foxtail 

Few wild buckwheat 

Few yellow foxtail 


Wild buckwheat, mustard, yellow, fox 
tail, ragweed, pigweed and corn cockle 


Few corn cockle and wild buckwheat 


Few false flax 


Few yellow foxtail 
Few mustard and wild buckwheat 


Wild buckwheat, corn cockle and 
mustard 

Many pigweed, few yellow foxtail and 
wild buckwheat 


Few pigweed, yellow foxtail and night 
flowering catchfly 
Few wild buckwheat 


| Few mustard, corn cockle, lady’s thumb 


and yellow foxtail 
Few wild buckwheat 


Few wild buckwheat and mustard 
Few wild buckwheat and mustard 
Few wild buckwheat and mustard 


Few green foxtail, barnyard grass, wild 
buckwheat 

Few green foxtail, yellow foxtail. 
mustard 

Few lady’s thumb 


A number of green foxtail, mustard, 
lady’s thumb, few pigweed and chicory 


Few lady's thumb, pigweed, yellow fox 
tail and green foxtail 

Few yellow foxtail, green foxtail and 

| pigweed 

)} A number of yellow foxtail, wild buck- 

| wheat, pigweed, lady’s thumb, green 

foxtail and mustard 


Large number yellow foxtail. green fox- 
| tail pigweed, lady’s thumb, persicaria, 
wild buck wheat and mustard. 


| Green foxtail, lady's thumb, wild buck- 


wheat and mustard. 
Few foxtail. Others not identified. 
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NO NAME OF FEED. WHOLE WEED SEEDS PRESENT. 

2399 | Horse Feed, Buffalo Cereal Co. ......... Few pigweed and mustard, 

2291 | Schumacher Scratching Grains.......... | Number of corn cockle, some yellow fox- 
| tail, mustard, persicaria, low senna. 

2351 | Hs s Mes aeoodoous Number of corn cockle, few mustard, 

yellow foxtail and low senna 

2419 O3 a SETA Hote Has ao _ Large number of corn cockle. 

Png) || Selohewaneyelavere SiwOlke WECleasocaacaccesaacs Few pigweed. 

2239 GG sf i rane Niece ee aS xctaE | Few pigweed. 

2290 ct ub Mie Vela aapyajer varays aha losers | Few pigweed. 

Paress-|| Ison ouney IBYNGl. soo gcobooodocoooHUbODSObaGOD | Few pigweed. 

2A PEaskellistStocksHeedepeeeeeeereeeeererer | Few pigweed. 

22855 EUSted Stock eHeedreeeeeeeeerereee ee eenirs | Few pigweed. 

2383 (MV ClO MCC Oia inceacen weber ee Number of pigweed. 

2409 m PXeLL Ag OOdm SLOCKsHECO neers el errr ee Few pigweed. 


RESULTS OF FEEDING STUFFS INSPECTION. 


It is gratifying to be able to say that the general feeding 
stuffs situation in Maine has decidedly improved during the 
last two years. Analyses show the feeds to run for the most 
part well above the guarantees, and weed seeds seem to be 
much less abundant. The plan of submitting frequent samples 
for analysis now pursued by most dealers is in great measure 
responsible for the improvement and the Station advises that. 
this be continued. 

The cottonseed meals ran for the most part well over the 
guarantees and, although occasional samples dropped one or 
two per cent and one or two nearly four per cent under the 
guarantee, the low grade meals were not nearly as abundant as 
they were a few years ago. It sometimes happens that a dealer 
sends a sample which is found to run under the guarantee and 
a second sample shows considerable improvement. Apparently 
the two samples came from the same lot and were both carefully 
drawn. Such variations are usually accounted for by the fact 
that the shipper obtained the meal from two or more different 
runs, often from different factories. Attention is called to the - 
discussion of cottonseed meals in Official Inspections Io. 
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A few samples of linseed oil meals were all above the guar- 
antees and it is to be regretted that this kind of feed is not more 
commonly used. 

The report on gluten feeds shows marked improvement. It 
was seldom that a sample fell below its guaranty during the 
past year. While artificial color is still used, that fact is usually 
found to be stated on the package and the color used, as far as 
determined, was one of the allowed dyes. However, the prac- 
tice of coloring feeds is to be discouraged, since it certainly adds 
nothing to the value of the product and it might be found, if a 
test case were made, that at times it concealed inferiority and 
thus violated the State and National food and drug laws. As 
far as our observation goes, the acidity of gluten feeds runs 
lower than a few years ago. 

Dried distillers’ grains for the most part conform very well 
tc their guarantees. It is a more difficult matter to sample 
these goods than most kinds of feed and dealers should take 
particular care when sending samples for analysis. It seems a 
mistake to call some kinds of distillers’ grains gluten feed, as 
is done in some cases, although they somewhat resemble the 
latter in composition. 

The wheat offals, middlings, mixed feeds, and brans are not 
required by the law to carry a guaranty, but most of the manu- 
facturers have adopted the plan of guaranteeing protein or both 
protein and fat, and the plan is a good one. Almost every sam- 
ple of this class of goods ran above its guaranty. Some frag- 
ments of weed seeds were found in many of the wheat offals 
and in a few cases whole seeds were present, but in only one 
case were they in sufficient numbers to give the impression of 
a carelessly or fraudulently prepared feed. 

The adulterated wheat offals contained ground corn cobs and 
as they, as far as we learned, all carried tags stating their com- 
position. It is the fault of the feeder if he buys one of these 
brands containing only about two-thirds the protein of a good 
mixed feed because it can be purchased for 5 or 10 cents less 
per hundred. 

The miscellaneous feeds of various kinds carry guarantees 
ranging all the way from 7.50 to 26.00 per cent protein, the 
lower grades usually having the highest sounding names. Some 
of these feeds are legitimate mixtures no doubt worth the price 
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asked for them, while others are made up solely with the object 
of getting rid of screenings, sweepings, and the refuse from 
cereal breakfast food mills. Some of them contain an excess 
of hulls and chaff and some contain large quantities of ground- 
up weed seeds. 

The byproducts of breakfast food mills, oat hulls, and such 
materials have a feeding value and the feeder of the future will 
no doubt use them in their proper place. They should not be 
forced upon him under high-sounding names, ground into a 
fine powder and further disguised with cheap molasses. The 
attention of the public is continually called to this important 
point by the bulletins of the various experiment stations and 
still the mixtures of ground corn cobs, oat hulls, and weed seeds 
seem to find a ready sale. 


CONDIMENTAL REMEDIES. 


Condimental foods are remedies and not food, and come 
under the requirements of the Food and Drug Law. They 
are, so far as our observation goes, sold lawfully. From time 
to time the Experiment Station has called the attention of feed- 
ers to the uselessness of this class of remedies. The following 
or similar statements have been published every little while and 
are as true today as when they were first written. 


Facts to be Remembered. 

The mixture of ingredients contained in the ordinary foods 
comprises all that are known either to practice or science as use- 
ful to animal life. 

The ordinary cattle foods supply animal nutrition in the most 
useful and economical forms. 

Condimental foods are absurd as medicines. If an animal is 
well no medicine is needed, if ill, remedies adapted to the case 
should be administered. 

It is to be hoped that the manufacturers of this class of 
materials flourish not on the ignorance of farmers but on that 
lingering remnant of old times, which made saltpeter and sul- 
phur the universal cure-all for horses and cattle. 

The farmer can manufacture his own “condimental” food 
at a fraction of the usual cost, by mixing a small amount of 
such common substances as salt, sulphur, saltpeter, fenugreek, 
caraway, etc., with the daily ration. 


July, 1910 
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NOTICE— CURRANTS AND RAISINS. 


Attention is called to the discussion, in Official Inspections 22, 
of currants and raisins. Four points should again be brought 
to the notice of the trade and the public. 

Out of 82 packages only 3 weighed a pound, net. 

Many of the packages, especially the currants, contained an 
inexcusable amoynt of dirt. 

A smaller number contained live worms or the excreta of 
insects. 

Some of the brands were labeled with statements which were 
either grossly exaggerated or entirely untrue. 

As most of the shippers and dealers with whom we have cor- 
responded concerning this matter express themselves as willing 
to remove objectionable statements from packages and, as far 
as possible, correct the faults which we have found, and as this 
is the first time that we have taken up this subject, it was thought 
best. to make no prosecutions in the present cases. Before an- 
other extended investigation of these goods is made sufficient 
time will be allowed for the packers and shippers to correct the 
faults to which attention has been called. 
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- PREPARED MUSTARD. 

According to the food standards and definitions adopted for 
Maine, prepared mustard is defined as follows: “Prepared mus- 
tard, German mustard, French mustard, mustard paste, is a 
paste composed of a mixture of ground mustard seed or mus- 
tard flour with salt, spices and vinegar, and, calculated free from 
water, fat and salt, contains not more than twenty-four (24) 
percent. of carbohydrates calculated as starch, determined ac- 
cording to the official methods, not more than twelve (12) per- 
cent. of crude fiber nor less than thirty-five (35) percent. of 
protein, derived solely from the materials named.” 

Five out of the six samples examined contained turmeric. In 
those prepared by Libby, McNeil & Libby of Chicago, the 
amount of turmeric present was so slight that it is assumed to 
be accidental. 

According to the decision-of the United States Board of Food 
and Drug Inspection the addition of turmeric to mixed mustard 
without declaring its presence constitutes an adulteration. Con- 
sequently No. 8642, No. 8644 and No. 8641 are misbranded and 
adulterated under the definitions of the law. _ No. 8642 is further 
adulterated in that it contains cereal. In the case of 8642, the 
company acknowledge the presence of both the cereal and the 
turmeric and are correcting their labels. The case is being 
further investigated under the law. 

Some manufacturers justify the use of turmeric in such cases 
as the above on the ground that it is a spice, and that, having a 
distinctive odor and flavor, it forms one of the principal ingre- 
dients of certain mixtures such as curry powder. Some authori- 
ties seem to favor this view and therefore we have not as yet 
made any prosecutions under the State law for such seeming 
violations. However, when turmeric is used in such products in 
connection with such material as starch there would seem to be 
no doubt but that the color produced by the turmeric conceals 
inferiority and is, in such a case, unlawful. 

In case of No. 8641, the manufacturers claim that they did 
not put any turmeric into the goods and also claim that in the 
samples which they obtained at the same place where the Sta- 
tion samples were bought, they found no turmeric present. 
Samples in the possession of the Station were re-examined and 
the presence of turmeric was found without doubt. 


I 
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Table showing the analyses of prepared mustards purchased in 
Portland in October, t909. The samples are arranged alpha- 
betically by the countries or states im which they were manu- 
factured. 


N — 
n| 9 H 
=| | 2 
g | State, Town, Maker and Brand. |¢| 4/3 Remarks. 
oO}; we =| 
A al) ©, ts! 
3 ei| Sip 
ZL Ala | a 
8643/France Bordeaux. ‘‘Cresca Must-) | Passed. 
(icnol leshakentel Isiweel ona oooueouooe. 30) 7.6|33.2 
| | 
8640 [llinois, Chicago. Libby, McNeill) | |A trace of turmeric present. Passed. 
& Libby. ‘‘Libby’s Prepared Mus-| | 
LARC SCL AL NO ARG ay wielelalelelerelors s/a< 10) 6.0/20.0) 
8642|Mass., Boston. 8. §. Pierce Co. ‘Adulterated with cereal and tur- 
‘““Mixed English Mustard.”’... ++ [25] 5.1/33.3, meric. Misbranded. 
8650 Michigan, Detroit. Williams Bros.) | ‘Turmeric present, but declared. 
Co. ‘Williams Prepared Mus-| | | Passed. 
tard.” Turmeric declared on label) 5) 4.4/19.9) 
8644|N. Y. Chas. Gulden. ‘Gulden’s) | ‘Turmeric present not declared, un- 
Ii jok here! WA bISER Kole oa oogodocaoano 10) 7.8/2.7) lawful. 
8641|N. Y. Chas Gulden. “Dusseldorfer) | nae present. Not declared. 
Prepared Mustard. Serial No.| | 
DO Tm OF ere rc OICETG COICO CeO 25! 8.4/23.0| Unlawful. 
Ligh | 


CREAMY OH) PAR LAR: 


In March the inspector purchased bulk cream of tartar in 
Portland and Saco, calling in each case for a quarter of a pound. 
Each package was carefully weighed upon its receipt at the 
Station before the moisture could change, and was afterwards 
analyzed. No. 8820 was soid as a compound and it was marked 
“compound” on the package. Nos. 8823 and 8825 wer? inves- 
tigated and it was found that these samples were purchased in 
bakeries, that the compounds had been purchased by the pro- 
prietors as such, and were for use on the premises, that it was 
not kept for sale but had been sold occasionally to accommodate 
a customer. ‘These facts were well established and the cases 
were dropped. In No. 88209, where short weight was given, the 
case was dropped after a warning. Nos. 8159 and 8284 were 
sent in by correspondents and the complete analysis was not 
made. 
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Table showing names of dealers from whom cream of tartar 
was purchased in bulk in March, r910.* 


DEALER AND BRANL. 


Station 
number. 


5 


8159 C. W. Hopkins, Milbridge. Stickney & Poor’s Pure Cream Tartar.* 
8284 J. E. Goold & Co., Portland. Chas. Pfizer & Co., New York, 
8819 Sullivan & Osgood, Portland. Bulk goods. 


8820 Central Cash Market, Portland. Bulk goods. 
8821 Globe Store Co., Portland. Bulk goods. 
8822 E. F. Hillman, Portland. Bulk goods. 


8823 S. Jensen (Baker), Portland. Bulk goods. 
8824 P. W. Reed, Portland. Bulk goods. 
8825 MacLeod & MacMillan (Bakery), Portland. Bulk goods. 


8826 Brown & Bishop, Portland. Bulk goods. 
8827 Portland Cash Grocery & Provision Store, Portland. Bulk goods. 
8828 W. L. Wilson & Co., Portland. Bulk goods. 


8829 J. Q. Sawyer, Saco. Bulk goods. 
8830 Emery’s Cash Grocery, Saco. Bulk goods. 


Table showing results of analyses of cream of tartar purchased 


im bulk in March, roro.* 


ay 
S| 2S 

: Z 3H : 5, 

E ee : £ ae a 2) 

H ! = 3 | & ORs (eo, Z 
ba a z a 2 e gas 2S ay 
bana H 5 a S) 5 SEO ip S| 22 
ES & 2 5 S a ZnS os 55 
na oD) <q oD) tS) Ay O22 AZo [eRS) 

SD 5 couliNCING goa dllobosooceso INOIWe ee rlamecetascio: NOG 23 2.2[ieitsieg pda) nescence Raeee eee 
BI BA aC eee Mrs tem mternectevess None ..../frace ...|/None.... 9930) ied Seo Eee 
8819 ....;None....|/None....|None..../Trace ...|Trace ... 98.5 4.4 9 
| | 
8820 ....| Present. .|Present..|Present. .|Present..|Present..|Trace ... 4.2 8 
8821 ....|None....|/None..../None..../Trace ...|/Trace ... 98.3 4.1 9 
§822....|/None....|/None....|None ....|frace ...|/Lrace ... 97.9 4.5 10 
8823 ....|Present. .|Present..|Present..'Present..|Present../Trace ... 3.8 lh 
8824 ....;None..../None..../None..../Trace .../Trace ... 99.1 4.7 8 
8825 ---- Present.. Present. |Present..|Present..|Present..|/Trace ... 4.3 5 
826 ....|None.... INonIey fa Non ei... -irace! 2.7. |bcacemary. 98.9 4.6 10 
8827 .../None..../None....)/None....|/Trace ...)None.... 99.1 4.0 12 
8828 ..../None eer INODe ree INOne Ears hracenen|eorace: ane 98.9 4.3 10 
9829 ..../None ....|None ....|None .:..|Trace 20.0 | IEREKOR oa GB)Qil 3.6 6 
8830 ....|None....|None....)None..../Trace ...|/Trace ... 97.7 4.0 9 
| ell 


* Samples 8159 and 8284 were package goods from correspondents. 
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CANNED VEGETABLES. 

A few packages of beans, peas and tomatoes were purchased 
in Portland in Octobr, 1909. The results of the examination 
are given in the table which follows. 

While the goods were not all strictly lawful, they were passed 
without hearings being appointed. The deviations which were 
due to mislabeling were not serious. Probably as the require- 
ments of the law become more clearly understood the labeling 
will be corrected. For instance the beans were called “string- 
less beans” when in fact they were not stringless. One lot of 
peas was labeled “Champion of England Peas” which were not 
wrinkled. The Champion of England is a wrinkled pea. An- 
other lot was called a ‘‘wrinkled style of pea” but the peas were 
not wrinkled. 


Table showing results of examination of canned vegetables pur- 
chased in Portland, October, 1909. 


Hale abel tao ak || TWeight,” 
D TEMES 
gl| a |S 
xe) State, Packer, Brand. 3| 5 Ie tg Remarks. 
; S| ‘a 2 (ema 
ES ills) is 2) S52 | 
w gle sigol ti as 
BEANS 


8637)Maryland, Baltimore. The Booth| | No coloring matter or preserva- 
Packing Co. ‘*Booth’s Green| | tives found. Beans were not 
Oval Brand Stringless Beans’. ./12/18.9) 8.3/10.6, stringless. Passed. 


PEAS is oa | 
8636|Michigan, Hartford. Wm. M. No coloring matter or preserva- 
Traver & Co. ‘* Our Boy Brand tives found. Peas uneven as to 
Sweet Early Jume Peas.”’........ 10/21.7/14.9 6.8 age. A few had _ sprouted. 
| | | Passed. 
| | | é 
8645|New York, Rochester. Curtis; | | | ‘No coloring matter or preserva- 
Bros. Co. ‘Champion of Eng- | tives found. Apparently young 
TAMAR CASHES creceasctecueriarct ero alelers 12/20.8:12.7| 8.1; peas. Not wrinkled. Passed. 
8646;New York, Rochester. Curtis No coloring matter or preserva- 
Bros. Co. ‘Early June Peas’’.. .]18/20.7/13.8) 7.4 tivesfound. Passed. 
| | 
8635| Wisconsin, Green Bay. Wm. Lar-| | No coloring matter or preserva- 
sen Canning Co. ‘*Esdale Brand . | lives found. | Apparently old 
Sweet Wrinkled Style Peas’’....|17|19.9 12.7, 7.2) peas. Not wrinkled.. Passed. 


8649 Name of manufacturer and place| | | No coloring matter or preserva- 
not given. “Sweet Garden Peas’’|15|20.6 13. .4) tives found. Contains some old. 
’ | peas. Passed. 

TOMATOES | 


to 
1 


8647|Maryland, Baltimore. VV ava ea] No coloring matter or preserva- 
Berger & Co. ‘Cottage Toma-| | tives found. Good condition. 
toes” 10:33.6) - - Passed. 
8634/Name and place of mfg. not given. No coloring matter or preserva- 
“The Imperial Tomato”’........ 15|86.5) -| - tives found. Good condition. 
Passed. 
8648) Name and place of mfg. not given. No coloring matter or preserva 
“Dogwood Brand Tomatoes”....)- 38.4 - - tives. Unripe pieces present. 


Also skins. Not first quality. 
Passed. 
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SALT. 

The following table gives the results of the examination of 
eight different brands of table salt purchased by the inspector . 
and one sample sent by a correspondent. 

Standard.—Table salt, dairy salt, is fine grained crystalline 
salt containing on a water-free basis, not more than one and 
four-tenths (1.4) percent. of calcium sulphate (CaSO,) nor 
more than five-tenths (0.5) percent. of calcium and magnesium 
chlorides (CaCl, and MgCl,), nor more than one-tenth (0.1) 
percent. of matters insoluble in water. 

The determinations made were water, sulphuric acid, calcium, 
magnesium, and matters insoluble in cold, distilled water. Tests 
for starch and carbonates were made in all cases. Carbonates 
were found only in the cases of the two compounds and starch 
was not found at all. In the calculation of results the sulphuric 
acid was assumed to be in combination with calcium as calcium 
sulphate, and any excess of calcium was calculated to the chlo- 
ride. Magnesium was assumed to be present as chloride. 
In the cases of the compounds containing carbonates car- 
bon dioxide was determined with Schlotter’s apparatus and this 
was calculated with either calcium or magnesium as either was 
found to be present. 

Attention is called to some of the exaggerated statements 
which appear in connection with some brands of salt. For 
example: ‘“Caution—Use one-third less of this salt than of 
other kinds, because the perfect purity of this brand renders 
it so much stronger”; and “an ounce of this salt is ‘saltier’ than” 
an ounce of any other salt”; and “this salt is the only table salt 
free of dangerous impurities and adulterants.”’ Such claims are 
not borne out by facts, and the manufacturers and packers, not 
only of salt but of all food products, should realize that the 
public is fast coming to believe that such unreasonable, exagger- 
ated claims as the above are likely to appear in connection with 
the lowest grades of goods. 

The figures given in the table are the results as found. Cal- 
culating these to the water-free basis makes no difference to the 
second decimal place except for number 8808, where the per- 
centage of matters insoluble in water is 1.06 per cent, calcium 
sulphate 1.27 per cent, and magnesium carbonate 1.00 per cent 
on the water-free basis. 


i 
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Table showing brand, maker and dealer from whom salt was 
purchased im March, roto. 


Station 
number. | 


BRAND. 


Diamond Crystal. . 


TSIEN Hh gaocdaoods 


i} 


DEALER AND MAKER OR PACKER. 


Manhattan Market, Portland. Diamend Crystal Salt Co., 
St. Clair, Mich, 
John W. Deering & Son, Portland. Twitchell-Champlin 
Co., Portland. 
E. A. Whitney, Portland, D. W. True & Co., Portland. 


F. W. Brown, Bath. 


G. H. Cloyes, Portland. Lord Bros., Portland. 


Worcester Salt Co., New York. 


Geo. W. Parker, Portland. Lord Bros., Portland. 


G. H. Cloyes. Portland. 
D. W. Patterson, Portland. 


James P. Baxter, Portland. 


Clair, Mich. 


Diamond Crystal Salt Co., St. 
Worcester Salt Co., New York. 


Worcester Salt Co., New York. 


Table showing results of analyses of salt purchased in March, 


IQIO.z 
J P 

| eee : alge ene ileal Sen pute 
aS Oa | Bo em — | ese | 8s | fsa | Bsa] asa 
C8 ES oS x ogu 3 ® S80 /500 |] Ano |] SHO SHO 
ifs Sel ose o8e P=3S) BoES | Pas] Soo | woNU sao 
=| D Od om et iS OH am A mo aeaR ao H ae 
ie = tale TAS See, PSStShe as a cS Sea Seta 
mA Zi a Ao ao Se | eae Gs Bee pe oe AiO | mo 
8814 3.06 10 3.2 0.00 0.00 0.23 0.00 0.06 99.71 
8811 2.56 5 1.9 0.20 0.00 1.31 0.27 0.04 98.18 
8815 2.68 5 | 1.8 0.27 0.15 1.23 0.29 0.04 98 .02 
8808 2.06 10 4.8 0.55 1.05* 1.26 0.26 0.26 96.62 
8809 2.48 Bt |) yaad 0.40 0.00 | 1.14 | 0.21 | 0.18 | 98.12 
8813 3.75 10 2.6 0.30 0.10 | 0.11 0.06 98.22 
| . 

8833 2.18 10 4.5 0.15 1.60+ 0.12 0.36 0.18 97.64 
8812 2.75 5 1.8 0.35 0.10 0.82 0.07 0.18 98.53 
SSiTeccaaaal | rare panctcvat acetal arava sarererataiell iniotat nekotetove ell erauctstacista viel naictce caceiae TELS Oates areas THACGY. lcncces,evc 


*0.99 percent magnesium carbonate. Stated on label. 
+ 1.60 percent calcium carbonate. Stated on label. 
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Table showing brand, maker and dealer from whom canned milk 


was purchased in Spring of Ioro. 
S 


Bi 
o 
2 
| 
2 BRAND. DEALER AND MANUFACTURER. 
8 
Ee 
Tt 
CONDENSED MILK 
(SWEETENED). 
8805 ASTRON? 6206005060605] Cash Market Co., Bath. Wisconsin Condensed Milk Co. 
8834 Chialllenigejes-- ee) - c. A. Mercier. Portland. Borden’s Condensed Milk Co. 
8859 Defiance... ssese ©. P. Gerry, Brownville. Borden’s Condensed Milk Co. 
SAB, || IDSUMAMCS, os convocos M. G. Brackett, Milo. Borden’s Condensed Milk Co. 
Se | WAM Os ccaccsbaocede R. H. McDonald, Presque Isle Borden’s Condensed Mill 
| Co. 
8802 | Moosehead........ H. E. Houdlett, Richmond. Borden’s Condensed Milk Co. 
8797 INWIOTHO osodacoodace Alton L. Carr, Sangerville. Emery Food Co. 
8861 RUWOIHC sogocusacede W.C. Wells, Brownville. Emery Food Co. 
8807 15QU OW Aenea eon aae W. E. Chase, Bath. Vermont Condensed Milk Co. 
SEB | SwaMaMli soos coasse S. K. Ames, Portland. Boston Dairy Co. 
| EVAPORATED MILK | 
| (UNSWEETENED). 
8860 | LHW Scoasucossoce | W.G. Wells, Brownville. Libby, McNeill & Libby. 
8798 | IPESIIESS coosoasecoe | Sanders Ges: & Co., Sangerville. Borden’s Condensed 
Milk Co. 
8857 |) ~Silver'Cow.......- R. M. Barker, Presque Isle. St. Charles Condensing Co. 
8810 Sua) @hiamlesimeyenee- | John W. Deering & Son, Portland. St. Charles Condensing 
| | Co. 
CEs |) Sic CIMANIES seocsosc | R. M. Barker, Presque Isle. St. Charles Condensing Co. 
8806 Van Camp’s.....:. | Rodney McDonald, Bath. The Van Camp Packing Co. 
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the Spring of 1910. 


FAT. 
H 
o 
2 | Z s | l 
| = = 5 csI | I 
A 180 B S Os as Bas Pe es oes 
a Ow s ry aa of | Son | Ba cae Za 
Ss 2S oS ] 42 OSA ro chen | ONS OuD 23 
Puibees | 5e-| 4 BEM) Sell esi cevka see | ses 
a Zo | aS a A, Cay Neo eeleeecnh ieiee |i eae: 
CONDENSED MILK | 
(SWEETENED). 
| | 
| | 
8805 iD | 10 1.72 Oe | Wo | Wey | ELS |) Tsim |) syee7 
$834 12.8 10 1.66 71.86 | 8.78 | 8.71 | 7.40 | 11.69] 42.38 
8859 iON 10 175) 74.16 Sebi che. | 7.45 | 12.50] 43.61 
8862 12.9 | 10 eae! 73.58 8.70 | seeaee 7.46 | 12.20) 43.48 
8858 15.8 18 1.74 72.28 HOP, heenaoue 7.40 | 11.94 | 42.71 
8802 12.9 | 1) |) ae T3102) |e 28.45 =) 18251 | 7.80 | 12.31] 42.98 
8797 11.1 10 iB: 73.58 | 9.11 | 9.09 | 7.98 | 13 50 | 41.30 
8861 11.1 10 1.75 74.60 CET A pacicemec | 8.13 | 18.86] 41.97 
| | { 
8807 13.1 10 1.70 70.92 OF Uy | Selly |) We82 ul AO SOhl mai Ae 
8832 13.6 rl 1.87 76.66 9.64 | 9.30 | 9.25 | 12.42| 43.48 
| 
| 
| 
EVAPORATED MILK 
(UNSWEETENED). 
8860 12.2 10 1.60 26.84 SallBelnenceay 7.40 OAR eaaeae 
8798 12.3 10 1.58 | 26.97 AGG Teo) Gust |p eT O42 IIe eens 
8857 16.5 10 1.60 27.76 Sed all etn ae | 7.15 | 10.63 |........ 
8810 6.1 5 1.64 27.74 GO Teel I YAR AO |locoaode 
8856 16.7 10 eG Ao OBE Tal gee Bde ators me ei Saeed uae Ih ee te ae 
i] | | 
8806 5.9 5 TOde Ne OTES2) ee Salta 68.18 698 vl in Ok4al ei. someon 
| | 
| i if 
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CONDENSED FAND EVA? OR AIMED) Vinee 


The sale of this class of goods is very extensive in Maine and 
the leading brands have been collected and analyzed with the 
results shown in the followng table. The terms “condensed” 
and “evaporated” are used in this state to mean sweetened and 
unsweetened respectively, and the standards require each to con- 
tains twenty-eight (28) percent. of milk solids of which not less 
than twenty-seven and five-tenths (27.5) percent. is milk fat. 

Two of the evaporated milks ran about one percent. low on 
solids, although the fat was up to standard. ‘These cases are 
being investigated. Only 3 of the brands were guaranteed as 
to weight and one of these, No. 8806, guaranteed to contain 6 
ounces, net, ran a trifle under. ‘The difference, however, was 
so slight that no account was made of it. 

In the case of No. 8860, besides being below standard in milk 
solids, the can was not full and in consequence the contents was 
badly churned. ‘This is a grave fault in a can of condensed or 
evaporated milk, as often times it is taken on long journeys, and 
the cans should be full enough to insure against churning. 

From the standpoint of the consumer, the most interesting 
figures are those giving the net weight. The price paid for 
most of the cans was ten cents each. The average net weight 
of the sweetened milk purchased for that price was 12.4 ounces, 
Or 1.24 cents per ounce. Using this as a basis, it will be seen 
that in purchasing Numbers 8797 and 8861 only nine cents worth 
of milk was received, whereas in Number 8807 there was ten 
and three-quarters cents worth. Number 8832, costing eleven 
cents, contained eleven cents worth of milk, Number 8858, cost- 
ing eighteen cents, contained not quite thirteen cents worth. 
The unsweetened brands varied much more than the others, two 
of the brands sold for ten cents, containing over four ounces 
more than the two others sold for the same price. ‘The two five- 
cent cans contained about half the weight found in the ten-cent 
size. In the cases of those brands which were lowest in net 
weight according to the price paid, the analysis did_not indicate 
that the lack in quantity was made up by better quality. 
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DIRT AND FLIES. 

Attention should be called to the question of dirt, dust, and 
flies in their relation to foods and the public health. It is a 
common thing to see sidewalk displays of fruits, berries, vege- 
tables, meats, fish, etc., entirely unprotected from the clouds of 
dust blowing up and down the streets, but the dust, however 
germ laden it may be, is innocence itself in comparison to the 
flies that come directly from the stable, the hog pen, or the open 
closet and swarm over the food thus exposed for sale. 

The common house fly, now known as the typhoid fly, breeds 
chiefly in. fresh horse manure, and shows a decided preference 
for that. which is wet and sloppy. -It is also known to breed in 
human excrement, barn yard refuse, and other filth. The eggs 
hatch within 24 hours after egg laying, the maggots usually 
attaining full growth within a week, when they transform to 
pup remaining in this stage 3 to 7 days, and then emerge as 
full grown flies. 

The adult flies feed. greedily upon all kinds of filth and offen- 
sive offal, attack sores on all kinds of animals, swarm around the 
sputum and excreta of persons afflicted with loathsome and 
dangerous diseases, and then, whenever a chance offers, crawl 
eagerly, over food, oftentimes leaving behind a trail of sickness 
and death. ‘These are facts demonstrated beyond dispute. 

In.order to avoid such contamination the conditions surround- 
ing all places where food is prepared or dispensed should be kept 
as clean as it is possible to make them. 

Experiments have shown that flies usually will not lay eggs 
in dark places, neither will maggots develop if the material in 
which they are found becomes too dry, hence if the manure be 
drawn out and spread at frequent intervals in accordance with 
best agricultural practice, or. stored in dark or fly proof cellars - 
the development will be prevented. The relatively cheap cement 
underpinning makes it comparatively easy to construct dark 
cellars, places where manure and other fly-breeding material can 
be kept without producing swarms of flies. 

No open closets, open garbage cans, or other avoidable breed- 
ing places for flies should be allowed near. 

All doors or windows or other openings should be effectually 
screened. 
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All food products exposed for sale that are not afterwards 
cooked before being eaten should be protected from dust and 
flies. Meat carried by the itinerant meat-vender, and exposed 
in the open, attracts not only the germ laden house fly but blow- 
flies as well, which deposit their living young upon the food. 
If the meat be thoroughly cooked afterwards the maggots in 
themselves are not dangerous to health, though their presence 
in the food is anything but inviting. 

The distribution of unprotected bread and pastry from the 
open shelves of carts driven through the dusty streets, the hand- 
ling of these products by the driver who has handled the dirty, 
perspiring horse and the dirty, greasy harness, is a practice 
which could be easily improved by having all such material 
wrapped in paper before leaving the bakery. 

The proprietors of places where food is either prepared or 
dispensed should without question see that the above conditions 
are maintained. 

Each customer should insist that the dealer from whom food . 
supplies are purchased maintain the above sanitary conditions. 


OYESIUIRS. 

In Official Inspections 15, page 152, the following standards 
for oysters were published: 

Opened oysters sold in bulk should not contain ice or added 
water; nor more than 17 per cent by weight of free liquid; nor 
less (han IO per cent by weight of total dry solids. 

This standard does not apply to oysters sold in the shell nor 
to oysters opened at time of sale. 

Other states have since adopted the same standards, and the 
National Board of Food and Drug Inspection, in Decision 110, 
which became operative May 1, 1910, has forbidden the sale or 
shipment in interstate commerce of oysters to which water has 
been added either directly or in the form of melted ice. It 
should be borne in mind by all dealers, shippers, and transporta- 
tion companies that these regulations should be strictly followed. 


September, 1910 
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FOOD AND DRUG REGULATIONS. 


Official Inspections 14, published in September, 1910, contains 
the text of the Maine Food and Drug Law and the standards and 
regulations adopted to that date. The following additional 
standards and regulations are fixed and adopted by the Director 
of the Maine Agricultural Experiment Station as provided by 
section 5 of the law. 


\ 


MoE: 1D: Re 21. 


SHELLFISH. 


A standard for oysters was published in Official Inspections 
15, October, 1909, and Food Inspection Decisions 110 and 121, 
regulating the interstate sale and shipment of shellfish, were 
published in October, 1909, and June, 1910. The following 
governs the sale of oysters and other shellfish in Maine: 

It is unlawful to ship or to sell oysters or other shellfish taken 
from insanitary or polluted beds. The pollution of oysters with 
sewage can readily be detected by bacteriological examination 
and such polluted oysters or other shellfish are adulterated under 
Section 3 of the Maine Food and Drug Law, in that they contain 
an added “poisonous or other added deleterious ingredient which 
may render such articles injurious to health.” Such articles are 
likewise adulterated under Section 3, in the case of foods, be- 
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cause they consist “in whole or in part of a filthy, decomposed, 
or putrid animal or vegetable substance.” 

It is unlawful to ship or to sell oysters or other shellfish 
which have become polluted because of packing under insani- 
tary conditions or being placed in unclean receptacles. In order 
to prevent pollution during the packing or shipment of oysters, 
it is necessary to give proper attention to the sanitary condition 
of the establishment in which they are packed and to use only 
receptacles which have been thoroughly cleansed as soon as 
emptied. In order to prevent the possibility of contamination, 
it is desirable that such containers be sterilized before using. 

It is unlawful to ship or to sell oysters or other shellfish 
which have been subjected to “floating” or “drinking” in brack- 
ish water, or water containing less salt than that in which oysters 
will grow to maturity. Such food is adulterated under Section 
3 of the law because a substance “has been mixed and packed 
with it so as to reduce or lower or injuriously affect its quality 
or strength.” There can be no objection to “drinking” shell- 
fish in unpolluted water of the salt content in which oysters will 
grow to maturity. Attention is called, however, to the dangers 
resulting from “drinking” shellfish near polluted fresh water 
streams and near other sources of pollution. 

It is unlawful to ship or to sell shucked oysters to which 
water has been added, either directly or in the form of melted 
ice. Such food is adulterated under Section 3 of the act because 
a “substance has been mixed and packed with it so as to reduce 
or lower or injuriously affect its quality or strength,” and also 
because a “substance has been substituted wholly or in part for 
the article.” 

The packing of shellfish with ice in contact may lead to the 
absorption by the oyster of a portion of the water formed by 
the melting ice, thus leading to the adulteration of the oysters 
with water. 


STANDARD FOR OYSTERS. 


The following is the standard adopted for opened oysters in 
Maine: 

Opened oysters sold in bulk shall not contain ice or added 
water; nor more than 17 per cent by weight of free liquid; nor 
less than 10 per cent by weight of total dry solids. 
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This standard does not apply to oysters sold in the shell nor 
to oysters opened at time of sale. 


MM: Bei R: 22: 


Corp STORAGE AND PRESERVED Eccs. 

The following governing the sale of eggs in Maine was first 
published in Official Inspections 16, November, 1909. 

The National Government has successfully maintained cases 
against eggs, and people who have offered eggs for sale, that 
were in an unfit condition for food, as well as stored eggs that 
have been sold for fresh eggs. Attention is called to the fact 
that only freshly lain eggs can be lawfully sold as eggs in Maine 
without being labeled to show exactly what they are. Cold 
storage eggs or eggs that have been preserved in any way when 
offered for sale must be labeled in accord with fact and every 
package delivered to the consumer containing stored eggs must 
be labeled to show exactly what they are. Eggs that have begun 
to decompose cannot be lawfully sold in Maine under any con- 
ditions whatever. 


M. F. D. R. 23. 


COMPRESSED YEAST. 


The following regulating the sale of yeast in Maine was 
published in Official Inspections 21, March, 1910, and is in force 
until further notice. 


THE LABELING OF YEAST. 

The term “compressed yeast,’ without qualification, means 
distillers’ yeast without admixture of starch. 

If starch and distillers’ yeast be mixed and compressed, such 
product is misbranded if labeled or sold simply under the name 
“compressed yeast.” Such a mixture or compound should be 
labeled ‘““compressed yeast and starch.” 

It is unlawful to sell decomposed yeast under any label. 


THE SALE OF COMPRESSED YEAST IN MAINE. 


The sale of compressed yeast in Maine must be made in 
conformity to the above requirements. It will not be enough 
that the goods be sold from packages properly labeled, but the 
yeast cake itself, if it contains starch or other foreign mate- 
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rials,. must’ bear’ a label stating the’ exact facts. - It will 
be lawful to sell without labeling and under the name “com- 
pressed yeast’? yeast to which nothing has been added. All 
other yeasts which imitate compressed yeast, as above defined, 
must be correctly labeled when they are given to the consumer. 


My des ID IR, aa. 
DRESSED POULTRY. 

onde Section 3 of the Maine Food and Drug Lage a food is 
adulterated “if it consists in whole or in part of a filthy, decom- 
posed, or putrid animal or vegetable substance, or any portion 
of an animal unfit for food, whether manufactured or not.” 
This, of course, prohibits the sale of undrawn poultry... Quite 
extended investigations have shown, however, that poultry killed, 
while fasting, by bleeding through the mouth and without being 
drawn, keeps as well or perhaps even better in cold storage, than 
thoroughly drawn poultry. There is, however, no question but 
that partly drawn poultry is a menace to public health and 
should not be tolerated. 

The so-called “wire-drawn” is probably the least objection- 
able of the many ways in which poultry is partly drawn. Even 
this, however, is dangerous, as it frequently happens that only 
part of the intestine is removed and more or less of the intes- 
tinal contents get into the body cavity. Even at the best, the 
opening into the gizzard remains open and portions of the giz- 
zard contents charged with bacteria may find their way into the 
body cavity with the result that fermentation and decay ee 
set in: 

Until further notice the following regulation will govern. the 
executive in the enforcement of the Maine Food: and Drug Law 
in regard to the sale of poultry after January 1, 1911., . 

No prosecution will be made for the sale of undrawn poultry, 
provided (a) the bird was killed while fasting as indicated by 
the absence of food from the crop; (b) was properly bled; (c) 
the head is left upon the carcass; and (d) there are no openings 
into the body other than the natural ones. 

Drawn poultry shall have all inedible organs removed, includ- 
ing the gall sac, all of the intestines, the uaa and wale con- 
tents of the gizzard. 

Partially drawn poultry cannot be lawfully sold. 
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HEADACHE REMEDIES. 


During the summer of Ig10 quite a large*number of head- 
ache remedies on sale in Maine were purchased. ‘The investi- 
gation was made because of the large sale of these powerful 
drugs in the form of patent medicines and outside of physician’s 
prescription. 


Tre HARMFULNESS OF HEADACHE MIXTURES. 


The Bureau of Chemistry of the United States Department 
of Agriculture has made an extended statistical investigation 
into the harmful effects of acetanilide, antipyrine, and acet- 
phenetidinum (Phenacetin) which is published as Bulletin 126 
of the Bureau of Chemistry. A general and popular summary 


of this is published as Farmers’ Bulletin 377 of the United 


States Department of Agriculture. The following is quoted 
from different parts of the bulletin. A copy of Farmers’ Bulle- 
tin 377 can be obtained by addressing a member of Congress 
or of the Secretary of Agriculture, Washington, D. C. 
“Acetanilid, antipyrin, and phenacetin (acetphenetidinum) 
are very commonly used in the preparation of mixtures in- 
tended for the relief of headache and other minor aches and 
pains. Thus there will often be seen upon the label of a 
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headache powder, beneath the name of the preparation, a state- 
ment like the following: ‘Acetanilid, 240 grains per ounce.’ 
This means that each ounce of the preparation contains 240 
grains of acetanilid, or inasmuch as there are 480 grains in an 
ounce, that each powder is one-half acetanilid. Or the following 
may appear on the label: ‘Phenacetin, 120 grains per ounce,’ 
which means that each powder is one-fourth phenacetin.* These 
drugs are white powders with comparatively little taste, and 
_are often described together, as they are similar in many respects 
and have somewhat the same effects on the human body.” 

“The unfavorable symptoms producted by these drugs affect 
principally the heart and circulation and through them other 
parts of the body, and are generally observed as the result of 
their ill-advised use in the form of ‘patent’ medicines for the 
relief of headache and other forms of pain. ‘The symptom 
which occurs most frequently in poisoning by these drugs is 
blueness of the skin. The bluing of the skin is not a harmless 
manifestation, but it is due to destructive changes in the blood 
which are the direct result of the use of the drug, and it is 
accompanied by impoverishment of the blood.” 

“Acetanilid, antipyrin, and phenacetin were at first used 
almost exclusively for the reduction of fever, but as time went 
on they were employed less and less for this purpose, because 
of their weakening effects, particularly upon the heart and 
circulation. They gradually came to be used more and more 
for the relief of pain, however, and today this constitutes their 
chief field of usefulness. During the time when they were 
used principally for reducing fever they were employed under 
the supervision of the physician and were administered with 
medical skill and judgment, but as their power to relieve pain 
has become better known they have been used more and more 
by the people generally, without medical supervision, for the | 
relief of headache and other minor ills.” 

“It has long been known that acetanilid, antipyrin, and 
phenacetin are habit-forming drugs, particularly acetanilid. 
The habit is usually acquired through the use of the remedy 
without the supervision of a physician for the relief of minor 
aches and pains, especially headache. Troubles of this kind 


*In the goods found in Maine this drug has borne its common name 
of acetphenetidin. 
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are peculiarly likely to return again and again, and the remedy 
has but a temporary effect; hence the dose must be repeated, 
and in time the patient may become dependent upon the drug. 
Furthermore, the ache or pain for which the medicine was 
first taken is often worse than ever after the effects of the 
temedy have passed away, because of the weakened condition 
of the system which may result from the use of these agents, 
and hence there is additional call for the remedy. Thus a 
habit may be established—more drug, impaired bodily health, 
lessened resistance, more pain, more drug.” 

The above in no way conflicts with the employment of these 
remedies by physicians. It clearly indicates that the ingestion 
of these powerful drugs without medical advice is dangerous. 


MetHops oF ANALYSIS. 


Acetanilid was determined by Seidell’s method (Jour. Amer. 
Chem. Soc. 1907, 29, 1091) in which it is sapon:fied with dilute 
HCl (hydrochloric acid) and then titrated with a standard 
bromate of potash solution. 

When acetphenetidin was present an accurate determination 
was not attempted as at present we have no very satisfactory 
method of determining it. It is, however, soluble in chloro- 
form and most of the other materials entering into headache 
powders, as sodium bicarbonate, sugar, etc., are not. So a 
fairly accurate determination of the acetphenitidin can be made 
by leaching the powder with this reagent, evaporating off the 
chloroform, drying and weighing. When botl acetanilid and 
acetphenetidin were present the chloroform extract represents 
both these ingredients. In case the acetphenetidin was present 
in small quantity it was not difficult to titrate the acetanilid and 
make an approximate separation. 


RESULTS OF ANALYSIS. 
The results of the analysis are given in the tables on pages 


92-96. 

The goods were all lawfully labelled and accorded fairly with 
their professed strength. In some instances there was alto- 
gether too large a difference in the weights of the individual 
powders. The adult dose given in the U. S. Pharmacopoeia 
for acetanilide is 4 grains and for acetphenetidinum (phenaci- 
tine) 7% grains. No single powder or pellet in those examined 
carried appreciably more than the adult dose. 
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Table showing the name, maker, and claims of headache reme- 
dies purchased in the summer of 1910, and the name and 


address of the Maine dealer. 


e 
feb) 
= BRAND, MAKER AND CLAIMS. TOWN AND DEALER. 
g 
=} 
q 
q 
SI 
@ 
mM 
9105|A. D. S. Headache Wafers. American Druggists Syndi- 

eate, New York. ‘‘Each water contains 4 grains ace-|Portiand. 

tanilid.” John F. White. 
8960;Antikamnia Tablets. The Antikamnia Chemical Co., 

St. Louis, Mo. ~“‘Contains 85 giains acetj henetidin| Waterville. 

U.S. P. per ounce.”’ W.C. Hawker & Co. 
8920/Brown’s Headache Powders. Prepared for C. W. Brown 

Pharmacist, Bangor, Me. ‘‘Acetphenetidin 36} grains|Bangor. 

in each ounce. Acetanilide 146 grains.”’ C. W. Brown. 
9029)/Burn’s Headache Powders. Frank P. Burns. The Kins- 


man Pharmacy. Augusta. Me. **-An ounce 
contains 44 grains phenaceline and 
tanilide.” 


of powder 
175 grains ace- 


8904|Cephalgine Tablets. Manufactured for Cephalgine Co., 
Spencer, Mass. ‘‘Each tablet contains 2} grains ace- 
tepbenetidin (acetanilide delivative).” 


8908/Dr. W. W. Eames Tonic Headache Wafers. formerly known 
as Celery Crackers. ‘‘Each wafer contains 3 grains ace- 
tephenetidine, U.S. P.” 


8907| Dr. Kohler’s Antidote for Headache and Neuralgia. Koh- 
ler Manufacturing Co., Baltimore. Md. “Fach powder 
contains acetepbenetidine 5 3-5 grains combined with 
other ingredients making it the beneficial remedy tbat 
it is.” 


Dr. Miles’ Anti-Pain Pills. Dr. Miles Medical] Co.. Elkhart. 
Ind. ‘Contains 146 grs. acetanilid per avoirdupois oz. 
Contains no opium. morphine. heroin. cocaine or any 
other enslaving drugs. 2grs. acelanilidin each pain pill.” 


8921 


9028}Dr. Whitehall’s Megrimine. 


Dr. Whitehall Megrimine Co., 
South Bend, Ind. 


“28 grains acetanilid in an ounce.” 


8905)Dr. Whitehall’s Megrimine. Dr. Whitehall Megrimine Co., 
South Bend, Ind. ‘Contains 228 giainsacetunilid to the 
ounce. Used only in the white capsules combined with 


corrective and other remedies,” 


8958 


Dr. Whiteball’s Megrimine. - Dr. Whitehall Megrimine Co., 
South Bend, Ind. ‘:228 grains acetanilide in an ounce. 
(In the white capsules only).”’ 


8923}Drake Headache Powders. Henry K. Wampole « Co., 
Philadelphia, Pa. ‘‘An ounce of powder contains ace- 
tanilide 164 grains; cach Lowder 43 grains.”’ 


8959] Drake Headache Powders. 


“Acetphenetidin 36} grains in 
each ounce. 


Acetanilide 146 grains of powder.”’ 


8961)/Evreka Headache Capsules. 


Dr. A. A. Lawrence. West 
Medway, Mass. 


“This capsule contains acetanilide 3 gr.” 


Augusta. 
frank P. Burns. 


Bangor. 
John P. Frawley. 


sangor. 
John P. Frawley. 


Bangor. 
volun P. Frawley. 


Bangor, 
Curis. Preble. 


Augusta. 
bowuitch, Webster & Co. 


Bangor. 
volun P. Frawley. 


Waterville. 
Ww. C. Hawker & Co. 


| Bangor. 
A. >. Chick. 


W alerville. 
W.C. Hawker & Co. 


t 
Waterville. 
\W.K. Jones. 
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Table showing the results of exanunation of headache remedies 


Station number. 


9105 


8960 


8920 


9029 


8904 


8908 


8907 


8921 


9028 


8905 


8958 


8923 


8959 


8961 


purchased in the summer of 1910. 


POWDERS, PILLS OR WAFERS. 


g 
bo 3 
= cs 
2 3 
c a, 
= q 
_ 
= n 
+f oO 
g 3 
~— -_ 
o Ay 
Cts. 
10| 4 wafers 


25/12 tablets 


25/10 powders 


25/10 powders 
25/25 tablets 


25/12 tablets 


25) 8 powers 


25/25 pills 


50/10 capsules 


50! 8 small6 large 


tablets 


50) 8 small 6 large 


capsules 


25:10 powders 


25:10 powders 


10} 8 capsules 


g Acetanilide. 
2 
2. 
a REMARKS. 
oO 
S . 
=| = 
=) ce) 
~%| £ |g 
Gl eats) hes 
| NS) al at 
Grs.| Grs. | Grs. 
10.5} 4.0) 4.1)Wafers varied in amount of acetanilide from 
3.7 lo 4.2 grains. 
5.2) - - |Chloroform extract 4.2 grains.* Contains car- 
bonates. 
fs 
3.3} 3.9! - |Chloroform cxtract 4.5 grains.* 
8.6} 3.2) 3.8/Chloroform extract 5.1 grains.* 
6.7) - - |Chloroform extract 2.76 grains.* Camphor 
present. 
6.6) - - |Cbloroform extract 3.6 grains.* Carbonates 
present. 
6.8) - - |Chloroform extract 6.3 grains.* 
6.0) 2.0) 2.3)/Carbonates present. 
7.3] 3.4) 3.0 
7.5] 8.6} 8.2)/The large tablets weighed 9 grains. 
7.2} 8.4) 8.0}/Report is on small capsules. 
11.1) 3.8) 3.6 
11.5) 3.5} 4.0)Chloroform extract 4.6 grains.* 
6.9) - 3.0)Carbonates present. 


* See under Methods of Analysis page 91. 
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Table showing the name, maker, and claims of headache reme- 
dies purchased in the summer of 1910, and the name and 


address of the Maine dealer. 

5 
E BRAND, MAKER AND CLAIMS. TOWN AND DEALER. 
5 
q 
rs 
& 
ES 
nm 
8910! Eureka Headache Powder. Eureka Headache Powder Co., 

Concord, N. H. ‘250 grains of acetanilide in each ounce 

of mixture. Contains no opium or other narcotic and 

leaves no unpleasant after-effect. No habit can be estab-|Bangor. y 

lished by its use.” East Side Pharmacy. 
8957| Headache Powders. ‘‘Each powder contains 3} grains of|Waterville. 

acetanilide.” The Dorr Drug Store. 
8925| Headache Powders. Prepared for Essex Pharmacy. ‘‘In|Bangor. 

each ounce of powder acetanilide 97} grains.” The Essex Pharmacy, 

Chas. L. Dakin. 

8884|Headache Powders. ‘Each ounce contains 146 grains|Skowhegan. 

acetanilide.” G. R. Fogg. 
8876| Headache Powders. ‘‘Each powder contains acetanilide| Waterville. 

33 grains.” : Larkin Drug Co. 
9002/Improved Headache Powders. Prepared for Martel’s Phar- 

macy. ‘1 ounce powder contains acetanilide 164 grains ;| Lewiston. 

each powder 43 grains.”’ Martel’s Pharmacy. 
9000|Lafayette Headache Powders. lafayette Co., Montreal. ; ; 

Canada. ‘‘Each powder contains 3 grains of acetphene-| Lewiston. 

tidin U.S. P.” Martel’s Pharmacy. 
8999 Mathieu's Nervine Powders for Headache and Neuralgia. 

Favreau & Collette. Marlboro, Mass. Each powder con-|Lewiston. 

tains 4 grains acetanilide.” Arthur Dussault. 
8998) Moulton’s Headache Powders. Prepared for Dr. Moulton, 

Lewiston, Me. ‘‘Acetphenetidin 363} grains in each oz.|Lewiston. 

Aceianilide 146 grains.”’ D. P. Moulton. 
8877; Nervease Headache Powders. Nervease Co., Boston. Mass. 

J. B. Locke, Treasurer. ‘Each powder contains 43 grains) Waterville. 

acetanilid,”’ Vose & Luques. 
8909|Neu-Ral-Gine. Neuralgyline Co., Wheeling, W. Va. ‘‘Each| Bangor. 

ounce contains 175 grains acetanilide.”’ John P. Frawley. 
8906|Orangeine. Orangeine Chemical Co., Chicago, Ill. ‘‘Con- 

tains 230 4-10 grains of acetanilide in each ounce (480 

grains) of compound. Formula since 1892: Acetanilide 

2.4 grains; Soda bi-carbonate 1.0 grain; Caffeine 0.6 

grain ; Homoe Trituration of blue plag. Mandrake, Nux|Bangor. 

Vomica 1.0 grains. Total only 5.0 grains.” John P. Frawley. 
9104|Otis Headache Powders. John C. Otis. Portland, Me.|Portland. 

« Acetphenetidin 194 grains per average ounce.” John C. Otis. 
8878|Phenyo-Caffein. ‘‘Acetanilid 25 pills, 50 grains, 2 grains Waterville. 

each. Caffein, Campbor, q.s.” Vose & Luques. 
9036|Rexall Headache Wafers. United Drug Co., Boston. Mass. 

‘‘Each ounce of these wafers contains 228 grains acetphe-| Augusta. 

netidin (acetanilid derivative).” Join Coughlin. 
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| Table showing the results of examination of headache remedies 
purchased in the summer of 1910. 


POWDERS, PILLS OR WAFERS. 


é © |Acetanilide. 
n : ih = 
sl {3} oS x 
3 op 14 fey 
| s = a REMARKS. 
Bo 2 Ps S 
a a 
Aq rs| o ; 
fon e Lo} 
aq oH 2 ® 
5 ro} a os = io} 
eS] » o iy = a 
e 3 a S) oO 3 = 
aa) -) - . = le} 
oe iS) Ay = 2) am 
Cts Grs.| Grs. | Grs 
8910} 25)L0 powders 6.5 3.6 4.0) Jarbonates present. 


8957} 25)12 powders LOLS) 3.é 


or 
co 
(oa) 


Carbonates present. 


8925) 25/10 powders Seo ets |e ty 
‘ 


Le) 


Carbonates present. 
8884) 20)/10 powders 13.3) 4.1 4, 


i) 


Carbonates present. Powders very unequal in 
weight, ranging from 11.5 to 14.3 grains, 


8876; 25)10 powders CHG Baas ee 


~] 


Carbonates present. 


ec 9002; 25)10 powders 10.8} 3. 


= 
cS 
to 


Carbonates present. 


9000) 25) 3 powders 14.4) - — |Chloroform extract 3.3 grains.* Powders un- 
equal in weight ranging from 13.3 to 16.1 
grains. 


8999 25 18 pow ders 5.2) 4.0| 3.4|/Carbonates present. 


8998} 25)10 powders 12.0| 3.7) 4.2|Chloroform extract 5 grains.* Carbonates 
present, 

8877} 25/10 powders 7.2) 4.5| 4.1)Camphor present. No carbonates. 

a 

8909} 25/20 tablets b.1 2.0} 2.1)/Camphor present. 


8906} 25) 6 powders 5.2 


bo 
or 
to 
cr 


5} Tablets unequal ranging from 4.4 to 5.7 grains. 
Carbonates present. 


9104) 25)10 powders 9.4, - - |Chloroform extract 4.1 to4.8grains.* Powders 
unequal ranging from $8.4 to 9.9 grains. 


Camphor present. © 


_ 


8878| 25/25 pills 4.2) 2.0) 2. 


9030) © 25/12 wafers 3.6) - - |Chloroform extract 3.6. grains.* Powders en- 
tire soluble in chloroform. 


Se 


* See under Methods of Analysis page 91. 
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Table showing the name, maker, and claims of headache reme- 
dics purchased in the summer of 1910, and the name and 
address of the Maine dealer. 


Station number. 


ie) 
Ne) 
bo 
bo 


2924 


8962 


2)}Robinson’s Headache Powders. Alex. M. Robinson, Ban- 


BRAND, MAKER AND CLAIMS. 


gor, Me. “Bach powder contains 23 grains acetanilide. 
100 grains acetanililte per ounce.” 


Shae Stearns’ Headache Wafers. Zymole Co., distributors, 
New York. ‘‘Hach wafer contains 4 grains of acetanilide 
with 1 grain of alkaloid caffeine.’ 


Superior Headache Powders. Prepared for Geo. A. Daviau, 
Waterville. ‘‘Each ounce contains 146 grains acetan- 
ilid.”’ 


TOWN AND DEALER. 


Bangor. 
Alex. M. Robinson. 


Bangor. 
F. OD. Wyman. 


Waterville. 
Geo. A. Daviau. 


Table showing the results of examination of headache remedies 
purchased in the summer of 1910. 


POWDERS, PILLS OR WAFERS. 


3 © |Acetanilide. 
‘ : 80 ® 
m fo?) o onl? yi baseeai eal DR oe 
& a0 a4 2, 
aq |s = a REMARKS. 
See S| 
Bales & 2 | ss 
q SH wp = 2) res 
2 |s 2 @)/ 2 | 
3 S ® ® 3S 5 
J Sn » —< 
n ‘) Ay = > ky 
Sash 
Sts. Grs.| Grs. | Grs 
8922) 25/12 powers 11.8} 2.7) 2.6)Carbonates present. 
8924| 25/12 capsules 10.6) 4.0) 3:9 
8962) 25/10 powders 11.6 3.5| 3.9/Carbonates present. 
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CARBONATED BEVERAGES. 


Samples of carbonated beverages were purchased from quite 
a large percentage of the Maine bottlers during August and 
September, 1910. The results of the analyses are given in the 
tables which accompany this discussion. 


STANDARDS AND RULINGS FOR CARBONATED BEVERAGES. 
The regulations under which carbonated beverages are sold 
are given in M. F. D. R. 19, which is as follows: 


M. F. D. R. IO. 


CARBONATED BEVERAGES. 


The standards for carbonated beverages, root beers and similar bev- 
erages have not yet been determined upon. For the present these goods 
may be sold in Maine under the following general regulaticns. 

Goods true to name need no label. Hence sirups made from cane 
sugar and flavored with extracts made from pure fruit oils or with 
pure, fruit juices, without added coloring matter can be lawfully sold 
without label of any kind. 

Carbonated water flavored with extract made from pure fruit oils 
or with pure fruit juices, without any added coloring matter and 
sweetened with care sugar can be lawfully sold in bottles or from foun- 
tains as “soda water” or ‘‘soda’”’ without label of any kind. 
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Sirups or soda waters flavored with imitation flavors must be so 
labeled. 

Sirups flavored with imitation flavors cannot be lawfully drawn from 
soda water fountains unless the fact is conspicuausly stated upon labels 
attached to the fountain. ; 

If coloring matter is used, that fact must be stated. Food Inspection 
Decision 76 names the colors which may be lawfully used. 

The words “imitation and colored” when used must be the same size 
and plainness of type as the name of the flavor, except that, for the 
present, in the case of bottled soda water where the label is upon the 
crown cap, the words “imitation flavor and color” may be in smaller 
letters than the flavor but they must be sufficiently large and plain as 
to be readily noted. 

Benzoate of soda may be used in fruit sirups if the fact of its pres- 
ence and amount is stated on the label. No other preservatives or 
chemicals (except as stated on page I, F. I. D. 76) can be lawfully used 
under any circumstances. 

Sirups containing benzoate of soda may be used .n soda fountains pro- 
vided a conspicuous sign is shown stating that fact, including its amount. 

Sirups containing benzoate of soda may be used in bottled sodas, pro- 
vided the fact and amount is stated on the label. 

Trade marked or proprietary beverages sold under a descriptive name 
must be true to name. 

For the present root beer, birch beer and ginger ale may he sold with- 
out a statement on the label that they are artificially colored and flavored. 

If there is more than one label on imitation goods, the secondary label 
must correspond in fact with the principal label. Goods carrying “‘imi- 
tation flavor and color’ on the crown cap, will not permit the use 
of a side label bearing a name unless it also carries “imitation flavor 
and color.” 

It is unlawful to substitute an imitation or adulterated article of 
food or drugs without calling attention to the fact of the subsitution 
even if the goods are properly and correctly labeled. For example, if 
pineapple soda is asked for, it is unlawful to sell a soda that conta’ns 
an artificial flavor and color even though it be labeled “Pineapple soda 
imitation flavor-and color,” without calling attention to the fact that 
it is an imitation. 


In Official Inspections 16, page 161, it was further stated: 

In accordance with these provisions of the law and the action of 
the United States Board of Food and Drug Inspection, the use of ben- 
zoate of soda in vegetable products, alum in limited amount in pickles 
and saccharine in carbonated beverages is at the present time allowed 
in Maine provided the presence and amount are cleary and plainly 
stated on every package of foods containing these chemicals. No other 
chemicals can under any conditions be lawfully used in foods offered 
for sale in Maine. This concession should not be taken as evidence that 
the Food and Drug Official of this State endorses or wishes to encourage 
the use of chemicals in foods. 
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RESULTS OF THE EXAMINATION. 

In discussing the results of the examination of the bottled 
soda waters and similar beverages offered in Maine there are 
a few general considerations which apply to nearly all of the 
bottlers. 

Decorated Caps. Practically all of the bottlers in the State 
are using decorated caps which are made for them outside of 
the State. ‘These usually carry the name of the beverage and 
the words “Artificial flavor and color.’ It happens either 
through carelessness in ordering or in not giving attention to 
the way in which their orders are filled, that this occasions 
misbranding on the part of the dealers and bottlers in two 
ways: it sometimes happens that plain caps without the words 
“artificial flavor and color are furnished when the bottler in- 
tended that they should carry that statement, and it also hap- 
pens in the case of products which are not colored and in which 
a pure flavor is used, as for instance in Lemon Soda, that they 
are sometimes marked “artificial flavor and color” when in fact 
the goods are not artificially colored or flavored—a technical 
misbranding. In the present investigation only the first of these 
classes of misbrandings have been followed up. 

Cream Soda. Under this heading practically all of the bot- 
tlers put up a rather sweet soda, with vanilla and perhaps some 
other flavoring added, which is absolutely innocent of any dairy 
product. Strictly speaking these goods are misbranded because 
they are called “Cream” Soda. How far the public is misled 
by this name cannot be well ascertained. The bottlers state that 
this Cream Soda has been put up by them for many years and 
that they have never thought of it as being a dairy product, and 
that it means to them a trade name and is not used with any 
thought of deceiving the public in any way. 

One house, Caldwell Sweet of Bangor, adds to its side label a 
statement that this is not a dairy product. In all other cases 
it was sold simply as Cream Soda, although frequently accom- 
panied by the words “artificial flavor and color.” 

Champagne Cider. With one exception the champagne cider 
found in the State was marked “artificial flavor and color.” 
Strictly speaking this is misbranding even though the words 
“artificial flavor and color” are used, as it is not a cider but a 
made-up article. For the most part cider is apparently used as 
a foundation and then it is built up by the addition of other 
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materials. The percentage of alcohol varied in the champagne 
ciders from nothing up to something over one per cent. Where 
the words “artificial flavor and color” were put upon the goods 
that were marked “Champagne Cider” they have been practi- 
cally passed, although strictly speaking they were not in accord 
with the law. In one instance salicylic acid was found in the 
champagne cider. This probably was not added by the bottler 
but was used as a preservative in the cider from which the com- 
pound was made. 

Sarsaparilla Soda. For the most part this is not very differ- 
ent from Birch Beer. Sometimes it is put up with plain caps 
without the words “artificial flavor and color” upon them. Prob- 
ably in no case does any sarsaparilla enter into the manufacture. 
The flavoring extracts used are a mixture and the dark color is 
obtained by caramel (burnt sugar).. At the time that M. F. D. 
R. 19 was printed it was not known to the writer that sarsapa- 
rilla was a compound flavor and enot true to name. For the 
present sarsaparilla may be sold as is now permitted for root 
beer, birch beer and ginger ale and without a statement on the 
label that it is artifically colored and flavored. 

Harmlcss Colors. The following coal tar dyes, as well as 
harmless vegetable colors, are permitted in food materials pro- 
vided that by the words “artificially colored” or some similar 
statement advice as to the nature of the goods is conveyed to 
the purchaser: 

Red shades: 

107. Amaranth. 

5O Ponceal 3aik. 

517. Erythrosin. 
Orange shade: 

S5qe Orange i 
Yellow shade: 

4. Napthol Yellow S. 

Green shade: 

435. Light Green S. F. Yellowish. 
Blue shade: 
692. Indigo Disulfoacid. 

Only these coal tar dyes either alone are mixed are permitted 
in foods and they must be made specifically for use in foods and 
bear a guarantee from the manufacturer that they are free 


OFFICIAL INSPECTIONS 27. IOI 


from subsidiary products and represent the actual compounds 
whose names they bear. 

In the table coal tar colors are not always reported and cara- 
mel is only named in cases where there are special reasons for 
so doing. Not all the samples were tested for artificial color 
but enough of the different kinds from each bottler were tested 
te determine the nature of the dyes being used. Cases where 
unpermitted colors were used are being investigated. It is 
probable that the trouble is not so much with the bottlers as 
with the parties from whom the colors were purchased by the 
bottlers. 

Alcohol. Ciders, root beers, ginger ales, and most of the 
proprietory articles were tested for alcohol and in many 
stances they were found to carry quite a large amount. At 
least, much more than is supposed to be present in an ordinary 
soft drink. The Maine Food and Drug Law does not require 
the naming of alcohol in foods. The flavor of some of these 
bottled soft beverages .is dependent to a more or less extent 
upon the amount of alcohol present, and constant use of some 
of these containing approximately one per cent of alcohol, 
would quite readily be a means of developing a taste for alco- 
holic beverages. 

In one instance bottled goods were labeled “Nerve Tonic.” 
This would seem to imply that they were of medicinal value, 
and, as in medicines the percentage of alcohol must be stated, 
it was apparently adulterated and misbranded. 

Saccharine. Something over 30 years ago, in an American 
laboratory, there was discovered a coal tar derivative which 
was found to be excessively sweet. This chemical, generally 
known in commerce as saccharine, is, roughly speaking, 5co 
times as sweet as sugar. This means that one pound of saccha- 
rine will sweeten as much water as 500 pounds of sugar. One 
whose taste is at all acute saccharine would never deceive, and 
for this reason, there is usually more or less sugar used in con- 
nection with it. In the bottled sodas here reported where 
saccharine has been found, sometimes only a slight amount is 
used and nearly or fully as much sugar occurs as is found in 
some of the cheaper soda waters which do not contain saccha- 
rine. In other instances, however, not more than a half or 
perhaps a third as much sugar is used as would be required in 
making a soda water sufficiently sweet, and the remainder is 
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made up with saccharine. This does not make sodas of good 
quality, but does make very unfair competition. 

Investigation thus far made would seem to indicate that 
much of the saccharine used by Maine bottlers was on the 
advice of salesmen of manufacturers and dealers in this chem- 
ical. They have represented that it improved the flavor and 
quality of the goods. That this is not so and is a misrepre- 
sentation on the part of the salesman is evidenced by the fact 
that the best bottlers of high grade goods use only sugar and 
oure flavors. If an artificial sweetener of any kind is used that 
fact must be clearly stated on the label. It is held that the 
words “sweetener added” are not sufficient to indicate to the 
purchaser that a chemical substitute for sugar has been em- 
ployed. The words “artificial” or “imitation” must appear 
upon the label in this connection. 

Bottled sodas as ordinarily made, consisting of water, flavored, 
colored, sweetened and charged with gas, are not primarily used 
as foods; nevertheless when sugar is used as the sweetener they 
do possess a definite food value and when saccharine is substi- 
tuted for the sugar they possess none. When sugar is used the 
sodas contain about the same proportion of solids as milk and 
while they cannot be compared to milk with respect to the fat 
and protein content, the sugar of sodas is quite comparable to 
the sugar contained in good milk. When substituting saccha- 
rine for sugar in bottled sodas, the manufacturer takes from 
the beverage the only constituent which has any value as a 
food and puts in its place a chemical which has no food value. 

Fictitious and Incorrect Firm Names. During this investi- 
gation it was found to be an altogether too common practice for 
bottlers to use bottles bearing blown in the glass the names of 
other manufacturers. ‘This is probably not done to deceive the 
public in any way but is through carelessness and a greater con- 
venience. This is misbranding under the law and justly so. 
It is a great injustice to a manufacturer of high grade goods 
to have his bottles filled by makers of low grade, artificially 
sweetened and flavored sodas. 

In the present investigations these cases were not even re- 
ported in all instances, and no hearings were appointed in 
regard to this phase of the question. A reasonable time will 
be given for the bottlers of the State to straighten out this par- 
ticular matter. Unless the practice is discontinued, the execu- 
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tive of the Maine Food and Drug Law will consider it his duty 
to report such violations and bring cases against those found 
following the practice. 

Another point to be remembered in the matter of fictitious 
firm names is the use by individuals of names purporting to be 
company names or names of corporations which have no legal 
existence. This is contrary to law and must stop. 

Sanitary Conditions of Manufacture. While sanitation is 
not a part of the Maine Food and Drug Law, at the time when 
the inspector was collecting these samples he made some 
observations concerning the conditions under which the soda 
waters were bottled. In general the bottlers that were using 
straight sugar without saccharine, making their goods so that 
there was from 10 to 13 per cent solids, were much more careful 
in their manufacture than those putting out the goods of lower 
quality. Some of the goods were packed under very unsanitary 
conditions. In many of the bottling works, the bottles are 
merely rinsed. They, of course, should be thoroughly washed 
through two or three waters and sterilized. It is only in a few 
of the very best establishments that any such precautions are 
taken to insure cleanliness in the bottles. Flies with all the 
evils which are attendant upon them (see Official Inspections 
24, pages 83 and 84) are altogether too much in evidence in 
many of the bottling works. 

The three things that are being especially taken up at this 
time are the use of saccharine in the place of sugar, the use of 
dangerous coal tar dyes not intended for foods, and the use of 
artificial colors without statement on label. These violations 
are being thoroughly investigated and it may be found neces- 
sary to resort to prosecution. 
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Table Showing the Results of Examination of Bottled Car- 


bonated Beverages Purchascd in the Summer of 1910. 


The 


samples are arranged alphabetically by towns where the goods 


were made. 


Two Massachusctts manufacturers at end of 


table. 
5 nm 
Z, = 
Baan b d mak eee es 
| Name of the town and maker an =i Sa E. 
iS : Gene =e =$ Remarks. 
E Se Wie che! 
op, ue OO aay 
Auburn, Vincent Bottling Co. 
g990 | Bireh Beer. Artificial color and 
flavor 1.034 9.5 | Passed. 
s991 | Blood Orange. Artificial flavor and 
color. 1.039 10.7 | Color Ponceau 3R. Passed. 
8995 | Champagne Cider. Artificial flavor 
and color. 1.043 11.5 |Aleohol by volume 1.19 
per cent. Not a straight 
cider. 
g992 | Cream Soda. Artificial flavor and 
color . 1.036 10.4 | Not a dairy product. 
g993 | Lemon Soda. Artificial flavor and 
color. 1.029 8.2 | Contains no color,although 
claimed. 
g994 | Lemon Sour. Artificial flavor and 
color. 1.035 8.8 | Color fast yellow. Adult 
erated. : 
g996 | Root Beer. Artificial flavor and 
color. 6 1.045 8.9 | Passed. 
8997 | Strawberry. Artificial flavor and 
color. 1.036 9.8 | Color Ponceau 3h. Passed. 
Augusta, Glenwood Spring Co. 
9044 | irch Beer. Artificial flavor and 
color. 1.042 11.5 | Passed. 
9037 | Blood Orange. Artificial flavor and 
color. 1.043 11.7 | Color mixture of allowed 
colors. Passed. 
9045 | Chocolate. Artificial flavor and 
color. 1.042 11.6 | Passed. 
9033 | Cream Soda. Artificial flavor and : 
color. - 1.041 11.2 | Not a dairy product. 
9033 | Champagne Cider. Artificial flavor , 
and cwlor. 1.035 9.8 | Salievlic acil present. 
Aleohol by volume ©. 52 
per cent. Adulerated. 
90936 | Lemon Soda. Artificial flavor and 
color. 1.042 11.9 | Uneolored, though color 
claimed. 
9039 | Lemon Sour. Artificial ffavor and 
color. 1.048 13.3 | Color Naptbol yellow S. 
Passed. 
9010 | Orange Phosphate. Artificial flavor 
and color. 1.062. 16.5 | Color mixture of coal tar 
dyes, probably amaranth 
and mnapthol yellow  S. 
passed. : 
9034 | Peach. Artificial flavor and color. 
1.041 11.3 | Color, mixture of allowed 


dyes. Passed. 
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Table Showing the Results of E.ramination of Bottled Car- 


bonated Beverages Purchased in the Summer of 1910. 


The 


samples are arranged alphabetically by towns where the goods 


were made. 


table.—Continued. 


Station No. 


to} 
= 
to 


9035 
9046 


9043 


9041 


9141 


9145 


9146 


9148 


9139 


9144 


9142 


$147 


9137 


9138 


9140 


9143 


Two Massachusetts manufacturers at end of 


a) 
s 
Name of the town and maker and ae Se 
brand. oo ae Remarks. 
aS | 65 
Gb | Aa 
Rasport. Artificial flavor and color. 
1.043 12.1 | Color amaranth. Passed. 
Root Beer. Artificial flavor and 
color. 1.042 7.8 | Passed. 
Sarsaparilla. (with plain cap.) 

1.043 11.9 | Color caramel. Misbrand- 
ed. Was intended to be 
branded “‘artifieial color 
and flavor’ like other 
goods. but label company 
sent plain caps through 
error. Explanation ac- 
cepted. 

Strawberry. Artificial flavor and 

color. 1.040 11.2 | Allowed coal tar colors. 
Passed. 

Vanilla Soda. Artificial flavor and 

color. 1.043 11.9 | Color caramel. Passed. 

Bangor, Bangor Bottling Co. 

Blood Orange. Artificial flavor and 

color. 1.037 9.7 | Color Ponceau 3R. Passed. 

Cream Soda. Artificial flavor and 

color. 1.030 8.3 | Not a dairy product. 

Drink. Rasport. Color added. Tasty.| 1.037 10.2 | Passed. 

Imperial. Bottled especially for 

select trade. 1.035 9.6 | Colored with caramei. Not 
declared... Adulterated. 

Iron Brew. 1.033 9.0 | AJeohol by volume 0.38 
percent. Trace of iron. 
Passed. 

Lemon Soda. Artificial flavor and 

color. 1.025 9.3 | No artificial color, though 
claimed. 

Orange Cider. Artificial flavor and 

color. 1.037 10.1 | Color napthol yellow S. 
Aleobol by volume 0.52 
per cent. Passed. 

Peach Mellow. Artificial flavor and 

color, 1.040 11.2 | Passed. 

Root Beer. Artificial flavor and 

color. 1.042 10.6 | Aleohol O.84 per cent. 
Passed. 

Sarsaparilla. Artificial flavor and 

color. 1.044 11.7 | Passed. 

Strawberry. Artificial flavor and 

color. 1.035 9.1 | Coloramaranth. Passed. 

Vanilla Soda. Artificial flavor and 

color. 1.034 8.8 | Passed. 
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Table Showing the Results of Examination of Bottled Car- 


bonated Bewcrages Purchased in the Summer of 1910. 


The 


samples are arranged alphabetically by towns where the goods 


were made. 


table-—Continued. 


Two Massachusetts manufacturers at end of 


Station No. 


Name of the town and maker and 
brand. 


Specific 
gravity 


9159 


9161 


9166 


9164 


9150 


9153 


9165 


9154 


Bangor. Caldwell Sweet Co. 
All goods here reported guaranteed 
under the Pure Food and 
June 30,1905. Serial No. 19502. 

Arti- 


Blood Orange. Pure Extract. 


ficial color. 

Cherry Phosphate. 
and color. 
Cream Soda. Nota dairy product. 


Ginger Ale. Spring water and the 
purest extracts are used in the manu- 


facure of this beverage. 

I.emon Soda. Artificial color. Pure 
extracts. 

Peach Mellow. Artificial flavor and 
color. 

Pineapple. Artificial flavor and 
color. 

Raspberry. Artificial flavor and 
color. 

Sarsaparilla. Pure extract. Arti- 


ficial color. 


Strawberry. Artificial flavor and 
color. 
Vanilla. Pure extract. Artificial 
color. 

Bangor. Copeland & Co. 


Bloo1 Orange. Artificial flavor and 


color. 
Cherry Phosphate. Artificial flavor 
and color. 


Cream Soda. Artificial flavor and 


color. 


Ginger Ale. Artificial flavor and 


color. 


Lemon Soda. Artificial flavor and 
color. : 


Drugs Act,| 


Artificial fiavor| 


1.035 


1.037 


1.025 


1.027 


1.024 


1.034 


1.025 


Total solids 
percent. 


Remarks. 


DY 


10.2 


6.7 


8.9 


7.1 


Color acid magenta. A- 
dulterated. 


Color acid magenta. Adul- 
terated. 


Name ‘‘Cream Soda”’ tech- 
nical mishbranding. Words 
‘not a dairy product’ 
shows that it was not in- 
tended to deceive. 


Alcohol by volume 0.19 
per cent. 


No coal tar color found. 
Passed. 


Color not one of the allow- 
ed colors. Adulterated. 


Color fast yellow. Adulter- 
ated. 


Color acid magenta. A- 
dulterated. 


No coal tar color. Passed. 


Color acid magenta. Adul- . 
terated. 


No coal tar color. Passed. 
Color amaranth. Saccha- 


rine present. Adulterated. 


Color amaranth. Saccha- 
rine present. Adulterated- 
ated. 


No coal tar color. Not a 
dairy product. Saccharine 
present. Adulterated. 


No coal tar color. Passed. 


Saccharine present. Adul- 
terated. 


+." 


~ 2 ees 


P te EAE 
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Table Showing the Results of Examination of Bottled Car- 


bonated Beucrages Purchased in the Summer of 1910. 


The 


samples are arranged alphabetically by towns where the goods 


were made. 


table.—Continued. 


Two Massachusctts manufacturers at end of 


Station No| 


9149 


9151 


9253 
9250 
9252 


9251 


9173 
9177 


9175 


9171 


9176 


9172 


9178 


9169 


9174 


mM 
aS) 
| ee 
Name of the town and maker and als =o Remarks. 
brand. os B65 
u oO 
M oH Aa 
Strawberry. Artificial flavor and 
color. 1.020 5.8 | Color amaranth. Saccha- 
rine present. Adulterated. 
Vanilla Soda. Artificial flavor and : 
color. 1.022 6.2 | Nocoal tar color. Saccha- 
rine present. Adulterated. 
Bangor. F. EH. Robinson. 
Blood Orange. Artificial flavor and 
color. 1.036 9.3 | Passed. 
Lemon Soda. Artificial flavor and 
color. 1.033 8.2 | No artificial color. Passed. 
Sarsaparilla. Artificial flavor and 
color. 1.033 9.2 | No coal tar color. Passed. 
Strawberry. Artificial flavor and 
color, 1.034 9.5 | Color amaranth. Passed, 
Bangor. Ross Bottling Works. 
Banana. Artificial flavor and color. | 1.033 9.2 | Sacecharine present. A- 
dulterate d. 
Blood Orange. Artificial flavor and 
color. 1.034 9.7 | Color amaranth. Sacecha- 
rine present. Adulterated. 
Carbonated Condensed Apple Cider.} 1.038 10.1 | Aleohol by volume 0.26 
per cent. No coal tar 
color detected. Not up to 
standard for cider. Adul- 
terated and misbranded. 
Cherry Phosphate. Artificial flavor 
and color, 1.035 9.8 | Color mixture of amaranth 
and napthol yellow S&S. 
Saccharine present. Adul- 
terated. 
Cream Soda. Artificial flavor and 
color. 1.035 10.1} Not a dairy product. 
saccharine present. A- 
dulterated. 
Chocolate. Artificial flavor and 
color. 1.033 9.0 | Saccharine present. A- 
dulterated. 
Lemon Soda. Artificial flavor and 
color. 1.034 9.7 | Saeccharine present. A- 
dulterated. 
Peach Mellow. Artificial flavor and 
eolor. 1.028 8.0 | Color mixture of amaranth 
and napthol yellow. 8S. 
saccharine present. A- 
dulterated. 
Pineapple. Artificial flavor and 
color, 1.035 10.1 | Color napthol yellow S. 


Saccharine 
dulterated. 


present. A- 
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Table Showing the Results of E.ramination of Bottled Car- 


bonated Bevcrages Purchased in the Summer of 1910. 


The 


samples are arranged alphabetically by towns where the goods 
were made. Two Massachusctts manufacturers at end of 
table—Continued. 


nm 
2 us) 
Z - =. 
Paes Bq 
£ Name of the town and maker and SiS aS Remarks. 
= brand. Og =e 
ah} anu lo.) 
n w 0 a 
9170 | Rasport. Artificial flavor and color. | 1.037 10.4 | Saccharine present. A- 
dulterated. 
9168 | Sarsaparilla. Artificial flavor and 
color. 1.027 7.8 | Saccharine present. A- 
: dulterated. 
9167 | Strawberry. Artificial flavor and 
color. 1.041 11.8 | Color amaranth. Saeccha- 
rine present. Adulterated. 
Bar Harbor. Mt. Kebo Spring 
Water Uo. 
9272 | Blood Orange. Artificial flavor and 
color. 1.017 5.1 | Coal tar dye not allowed 
present. Saccharine pre- 
sent. Adulterated. 
9271 | Cream Soda. Artificial flavor and 
color. 1.015 4.4 | Nota dairy product. Sac- 
charine present. Adulter- 
9274 | Lemon Soda. Artificial flavor and ate. 
color. 5 1.017 5.1 | saccharine present. A- 
dulterated. 
9277 | Nerve Tonic. Artificial flavor and 
color. 1.018 4.7 | Nameimplies a medicine. 
Aleohol by volume 0.26 
per cent. Not declared. 
Misbranded. Saccharine 
present. Adulterated. 
9275 | Raspberry. Artifical flavor and 
color. 1.014 4.3 | Color amaranth. saceha- 
rine present. Adulterated. 
9273 | Sarsaparilla. Artificial flavor and 
color. 1.018 4.9 | Saecharine present. _A- 
dulterated. 
9276 | Strawberry. Artificial flavor and 
color. 1.018 5.1 | Color amaranth. Saeccha- 
rine present. Adulterated. 
Bath. Bath Bottling Co. 
9328 | Blood Orange. Artificial flavor and 
color. 1.036 10.1 | Unidentified coal tar color. 
9333 | Cream Soda. Artificial flavor and 
color. 1.029 8.1 | Vegetable color. Not a 
dairy product. 
9331 | Lemon Soda. Artificial flavor and 
color. 1.040 13.5 | No color found, though 
claimed. : 
9329 | Lemon Sour. Artificial flavor and : 
color. 1.045 12.3 | Color napthol yellow S. 
Passed. 
9336 | (1anre Phosphate. Artificial flavor 
tnd color. 1.048 13.0 | Color acid magenta. A- 
dulterated. 
9327 | ineapple. Artificial flavor and 
color. 1.038 10.6 | No coal tar color. Passed. 
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Table Showing the Results of Examination of Bottled Car- 
bonated Beverages Purchased in the Summer of 1910. The 
samples are arranged alphabetically by towns where the goods 
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9330 | Raspberry. Artificial flavor and é 
color. 1.030 8.1 | Color acid magenta. A- 
dulterated. 
9334 | Sarsaparilla. Artificial flavor and 
color. 1,049 13.3 | Passed. 
9335 |Strawberry. Artificial flavor and 
color. 1.048 13.2 | Color acid magenta. A- 
i dulterated. 
9332 | Vanilla Soda. Artificial flavor and 
color. 1.050 9.6 | Passed. 
Bath. Hartleb & Cheltra Co. 
9317 | Banana. Artificial flavor and color. 1.039 11.0 | Unidentified coal tar dye. 
9315 | Blood Orange. Artificial flavor and | 
color. 1.044 12.5 | Unidentified coal tar dye. 
9326 | Cherry Phosphate. Artificial flavor 
and color. 1.042 11.6 | Color acid magenta. A- 
dulterated. 
9313 | Cherry Phosphate. Artificial flavor | 
and color. 1.038 10.6 | Color acid magenta. <A- 
dulterated. 
9320 | Cream Soda. Artificial flavor and 
color. 1.049 13.6 | Not a dairy product. No 
coal tar color found. 
9316 | Lemon Soda. Artificial flavor and 
color. 1.038 10.7 | No color present, though 
| declared. 
9323 | Lemon Sour. Artificial flavor and 
color. 1.047 12.7 | Color napthol yelllow S. 
Passed. 
9324 | Mo Ko. Artificial flavor and color. 1.040 10.1 | Aleohol by volume 0.76 
per cent. Passed. 
9318 | Peach Mellow. Artificial flavor and 
color. 1.043 11.7 | Color unidentified. 
9314 | Pineapple. Artificial flavor and} 1.042 11.9 | Nocoal tar color found. 
color. } 
9321 | Raspberry. Artificial flavor and | | 
color. 1.045 12.3 | Color acid magenta. A- 
| dulterated. 
9325 | Sarsaparilla. Artificial flavor and 
color. 1.049 13.1 | Passed. 
9322 | Strawberry. Artificial flavor and | 
color. 1.051 13.9 | Unidentified coal tar dye. 
| 
9319 | Vanilla Soda. Artificial flavor and 
color. 1.045 | 12.6 | No coal tar eolor found. 
| Passed. 
Belfast. Belfast Candy Co. | 
9279 | Belfast Pepso. 1.034 9.6 | Aleohol by volume 0.26 


| percent. Passed. 
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9287 | Cherry. Artificial flavor and color. 1.037 10.4 | Color acid magenta. A- 

| dulterated. 

9286 | Cream Soda. Artificial flavor and} 

| color. 1.039 11.6 | Not a dairy product. 
9281 | Lemon Sour. Artificial flavor and : 
| color. ° 1.032 9.0 | Passed. 

9289 | Peach. Artificial flavor and color. 1.035 9.5 | Color acid magenta. A- 

| dulterated. 

9283 Pineapple. Artificial flavor and} | 

color. | 2.029 | 9.0 | Passed. 
9284 | Raspberry. Artificial flavor and} | 
color. 1.024 | 7.2 | Color acid magenta. A- 
| | dulterated. 

9282 | Sarsaparilla. Artificial flavor and | 

_ color. 1.023 6.9 | Passed. 
| | 

9285 Sherbet. Artificial flavor and color.) 1.026 7.0  Aleohol by volume 1.08 

| per cent. Color acid 
| magenta. Adulterated. 

9288 Strawberry. Artificial flavor and} 

color. 1.027 7.5 | Color acid magenta. A- 
4 | dulterated. 
9280 Vanilla Soda. Artificial flavor and| | 
color. 1.033 9.5 | No coal tar color found. 
| Passed. 
Biddeford. The Hanscom Bottling| 
Company. . 

9365 Blood Orange. | 1.043 | 11.3 Color amaranth. Not de- 
elared on label. Adulter- 
ated. 

9362 | Cream Soda. 1.026 7.3 | No coal tar color found. 

| | Not a dairy product. 

9361 | Lemon Soda. Artifically colored and) 

flavored. 1O23h 6.6 | No color found though 
| claimed on label. 

9360 | Lemon Sour. Artificially colored) | 

and flavored. 1.032 8.9 | Color napthol yellow §. 
Passed. 

9364 | Pineapple. Artificially colored and) | 

flavored. 1.032 8.6 | Passed. 

9359 | Sarsaparilla. Artificially colored and 

flavored. 1.026 7.2 | Passed. 

9363 | Strawberry. Artificially colored and} 

flavored. | 1.030 | 8.2 | Passed. 
| | | 

9366 | Superior Quality Spruce Beer.) | 

Sparkling. Delicious. Blue'Seal Supply) 
Co., Boston. 1.030 7.2, Passed. 


| 


a ae ee 
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Brunswick. Pine Spring Water Co. 
9338 | Blood Orange. Artificial flavor and | | 
color. 1.053 14.4 | Passed. 
| 
9343 Champagne Cider. 1.050 13.4 | No aleohol. Imitation of 
| Cider. Adulterated and 
| misbranded. 
9339 | Chocolate. Artificial flavor and } 
color. 1.053 | 13.8 | Passed. 
9342 | Cream Soda. Artificial flavor and | 
color. 1.053 14.5 | Not a dairy product. 
9341 | Lemon Soda. Artificial flavor and | | 
| color. | 1.048 | 13.9 | Color fast yellow. Adul- 


terated. 


9346 | Orange Phosphate. Artificial flavor 
and color. 1.049 | 9.7 | Color mixture of allowed 
| colors. Passed. 

9337 | Raspberry. Artificial flavor and) 


color. 1.050 | 13.6) Coloramaranth. Passed. 
9345 | Sarsaparilla. Artificial flavor and | 
color. 1.048 | 13.6 | Passed. 
9347. | Strawberry. Artificial flavor and 
color. |} 1.042}. 11.9 |} Passed. 
9344 | Vanilla Soda. Artificial flavor and} | 
color. 1.056 | 15.0 No eolor, although arti- 
| | ficial color declared. 
9340 | Wild Cherry. Artificial flavor and 
color. | 1.056} 15.3) Color amaranth. Passed. 


Lewiston. Maine Bottling Co. | | 


8989 | Blood Orange. Artificial flavor and 
color. | 1.029 8.2 | Color orange I. Saccha- 
rine present. Adulterated. 


8984 | Chocolate. Artificial flavor and) 
3 “color. } 1.029 | 8.8 
| | 
8980 | Cream Soda. Artificial flavor and! 
4 | 


Saccharine present. A- 
dulterated. 


color. 1.036 9.4| Not a dairy product. 
| | Saccharine present. <A- 
| | dulterated, 

8987 Lemon Soda. Artificial flavor and 
| color. 1.030} 8.8 |No artificial color, though 
| claimed. Saeccharine pre- 
| | sent. Adulterated. 

8982. Raspberry. Artificial flavor and| 
color. | 1.082 | 8.3 | Color acid magenta. 


Saccharine present. A- 
| | dulterated. 

Roman Punch. Artificial flavor and) 
color. 1.027 | 7.3 | Color acid magenta. Sac- 
charine present. Adulter- 
| ated. 

| 


8983 
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8979 | Root Beer. Artificial flavor and 
color. 1.0385 8.4 | Saccharine present. A- 
dulterated. 
8985 | Sarsaparilla. Artificial flavor and 
color. 1.030 8.5 | Saccharine present. Adul- 
, terated. 
8981 | Strawberry. Artificial flavor and 
color. 1.032 9.9 | Color acid magenta. Sac 
charine present. Adulter- 
ated. 

8988 | Vanilla Soda. Artificial flavor and 

color. 1.0385 9.9 | Sacchazine present. A- 
dulterated. 

8986 | Wild Cherry. Artificial flavor and 

color. 1.031 8.9 | Color acid magenta 
Saccharine present. A ™ 
dulterated. 

Lewiston. Somoar Bottling Co. 

9010 | Champagne Cider. Artificial flavor 

and color. 1.015 4.5 | Dirty. Reserve sample 
contains flies. Alcohol 
present in small amount. 
Saccharine present. A- 
dulterated. 

9005 | Cream Soda. Artificial flavor and 

color. 1.019 5.5 | Not a dairy product. 
Saccharine present. A- 
dulterated. 

9008 | Lemon Soda. Artiticial flavor and 

color. 1.014 4.3 | No artificial color present. 
though claimed. Saccha- 
rine present. Adulterated. 

9003 | Orange Soda. 1.015 4.5 | ColorOrange I. Color not 
declared. Saccharine 
present. Adulterated. 

9007 | Peach Mellow. 1.016 4.5 | Coal tar dye present. Not 
declared on label. Saccha- 
rine present. Adulterated. 

9004 | Sparkling Cherry Phosphate. Arti- 

ficial flavor and color. 1.017 4.8 | Unidentified coal tar dye, 
Saccharine present. A- 
dulterated. 

9006 | Strawberry. Artificial flavor and 

color. 1.015 4.4 Color unidentified coal 
tar dye. Saccharine pre- 
sent. Adulterated. 

9009 | Vanilla Soda. 1.019 5.5 | Colored with caramel. 
Not declared. Saccharine 
present. Adulterated. 

Portland. iangalls Bros Co. 
9103 | Chocolale Mint, Liquid. 1.053 13.4 | Passed. 
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9093 | Fine Birch Beer. 1.020 5.7 | Saccharine present, A- 
dulterated. 

9099 | Fine Blood Orange. Artificially 

colored and flavored. 1.021 5.6 | Saccharine present. A- 
dulterated. 

9094 | Fine Fruit Nectar. 1.057 15.1 | Aleohol by volume 0.79 
percent. Coloramaranth. 
Not declared. Misbranded. 

9100 | Fine Imitation Pineapple. Sweetener 

added. 1.022 5.6 | Saccharine present. 
| Passed. 

9101 |Fine Lemon Soda. 1.022 5.4 | Saccharine present. Adul- 
terated. 

9095 | Fine Sarsaparilla. 1.020 5.5 |Colored with caramel. 
Saccharine present. A- 
dulterated. 

9097 | Fine Strawberry. Artificially colored b 

and flavored. 1.019 5.4 | Color amaranth. Saccha- 
rine present. Adulterated. 

9102 | Fine Vanilla. 1.022 5.8 | Saccharine present. Adul- 
terated. 


9096 | Jersey Creme. Artificially colored. 
Contains no milk, cream or dairy 
product, 1.060 13.7 | Aleohol by volume 0.38 


per cent. Color amaranth. 
Small amount of saccha- 
rine present. Technically 
adulterated. Passed be- 
cause of high sugar con 
tent. 
9098 | Peach Mellow. Artificial. 1.020 5.3 | Unallowed coal) tar color 
and saccharine present. 
Adulterated. 
9092 | Queen Sherbert. 1.042 10.1 | Contains aleohol. Passed. 
Portland. C. BF. Odiorne Bottling | 
Co. | 
9085 | Rienzi Birch. 1.036 10.5 | Passed. 
9088 | Rienzi Blood Orange. Artificial 
flavor and color. 1.039 9.3 | Coloramaranth. Passed. 
9087 | Rienzi Cream Soda. 1.033 | 8.8 | Not a dairy product. 
| Unidentified color present. 
| 
9091 | Rienzi Lemon. | 1.035 | 9.0 | Passed. 
9089 | Rienzi Raspberry. Artificial flavor) 
and color. 1.038 | 9.5 | Color amaranth. Passed. 
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9084 | Rienzi Root Beer. 1.041 | 10.1) Alcohol by vol. 0.19 per- 
| cent. Passed. 
9086 | Rienzi Sarsaparilla. 1.031 10.0 Colored with caramel. 
Not declared. Adulter- 
| ated. 
| | 
9090 | Rienzi Strawberry. Artificial flavor) ~ | 
| and color. 1.037 9.7 | Passed. 
| 
Portland. Portland Bottling Co. | 
9129 | Blood Orange. Artificial flavor and | 
| color. 1.034 | 9.1 | Color amaranth. Passed 
| | 
9131 | Cream Soda. Artificial flavor and | 
| color. | 1.034 9.2 | Not a dairy product. 


Lemon Soda. Artificial flavor and 2 
color. 1.035 9.2 | No artificial color present 
though claimed. 

Lemon Sour. Artificial flavor and) 
color. | 1.034 9.3 | Color napthol yellow §S& 
Passed. d 

9132 | Root Beer. Artificial flavor and 
color. 1.036 oF 


Contains no alcoho. 
Passed. 


9128 | Sarsaparilla. Artificial flavor and| 
color. { dS) 9.4 | Passed. 


9130 | Strawberry Artificial flavor and 
color. 1.034 | 9.1 | Color amaranth. Passed 


Rockland. Hewitt Bottling Co. 
9302 | Blood Orange. Artificial flavor and| 


color. 1.027 8.0 | Unidentified coal tar color 
Saccharine present. <A 
dulterated. 


9301 | Cream Soda. Artificial flavor and} | 
color. 1.028 | 8.3 | Nota dairy product. No 
artificial color though 
claimed. Saccharine pre- 
| sent. Adulterated. 


9300 | Lemon Soda. Artificial flavor and) 
color. | 1.028 9.8 | Color napthol yellow S. 

Saccharine present. Adul 
terated. 


9299 | Sarsaparilla. Artificial flavor and| 
color. 1.029 8. 


for) 


Saccharine present. A- 
dulterated. 


9303 | Strawberry. Artificial flavor and 
color. | 
| 1.032 9.1 | Color probably Ponceat 
| 3R. Saccharine present. 
| Adulterated. 
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9304 | Superior Quality Premium Punch. 
Artificial flavor and color. T.021 6.3 Alcohol by volume 0.38 per 
' cent. Saccharine present. 
Adulterated. 
Rockland. Inox County Bottling | 
Co. | 
9312 | Sarsaparilla. Artificial flavor and 
color. 1.017 5.0 | Saccharine present. A- 
! _ dulterated. 
9311 | WiJd Cherry. Artificial flavor and 
color. 1.017 5.1 Unidentified coal tar dye. 
‘ | Saccharine present. <A- 
dulterated. 


Rockland. Standard Bottling Co. 


9298 | Bittermead. A pleasant tonic bever-| 1.037 11.5 | No alcohol. Passed. 
-| age. Formula: Fluid extract cala- 

mus, compound tincture gentian, 
tincture angostura bark, extract 
vanilla bean, prune juice, corian- 
der (soluble essence), anise (soluble 
essence) burnt sugar, syrup, fruit 
acid, carbonated water. 


9296 | Cherry Phosphate. Artificial flavor 


and color. 1.0385 8.6 | Unidentified ccal tar dyes 
9293 | Cream Soda. Artificial flavor and 
color. 1.033 | 9.7 | No artificial color, though 
claimed. Not a .dairy 
product. 


9292 | Jersey Creme. The perfect drink. 
Artificial color. 1.043 10. 


(vo) 


Alcohol by volume 0.91 
per cent. Passed. 
294 | Lemon Soda. Artificial flavor and 


color. 1.034 $5 Color napthol yellow S. 


eo 


Passed. 
9295 | Orange Soda. Artificial flavor and 
color. 1.034 9.7 | Color apparently Orange 
G. which is not an allowed 
color. 
9297 | Strawberry. Artificial flavor and 
| color. 1.037 10.6 | Passed. 
Waterville. Gideon Mahew. 
8952 | Birch Beer. Artificial flavor and 
| color. 1,034 9.3 | Passed, 
| 
8954 Chocolate. Artificial flavor and} 
| color. | 1.047 | 12.3 | Passed. 
| | | 
8955 | Peach Mellow. Artificial flavor and| 
| color. 1.042 11.2 | Mixture of allowed colors. 


Passed. 


2 


8951 | Pineapple. Artificial flavor and| 
| color. 1.042 | 11.2 | Passed. 


116 


MAINE AGRICULTURAL EXPERIMENT STATION. 


1910. 


Table Showing the Results of Examination of Bottled Car- 
bonated ‘Beverages Purchased in the Summer of 1910. The 
samples are arranged alphabetically by towns where the goods 


were made. 


table—Continued. 


Two Massachusetts manufacturers at end of 


S | oS 
Z, ras 
g ae | 25 
S Name of the town and maker and ae | eo Remarks. 
8 brand. 23 35 
wm } TD BD oe 
8950 | Raspberry. Artificial flavor and | 
color. 1.041 11.0} Color amaranth. Passed. 
| 
8949 | Rasport. Artificial flavor and color.| 1.031} 8.5 | Color amaranth. Passed. 
8953 | Root Beer. Artificial flavor and | 
color. : 1.039 | 12.5 | Passed. 
8956 | Strawberry. Artificial flavor and | 
color. 1.040 | 10.6 | Passed. 
| 
| Waterville. Mineral Spring Soda\ 
Co. | 
9050 | Birch Beer. Artificial flavor and | 
eolor. a 11.0 | Passed. 
9051 | Blood Orange. Artificial flavor and| | 
color. 1.087 | 10.3 | Color amaranth and 
| | Orange I, Mixture. 
| | Passed. 

9054 | Cherry Phosphate. Artificial flavor 

and color. | 1.042 | 12.3 | Color amaranth. Passed. 
9052 | Chocolate. Artificial flavor and) 

color. | 1.041 | 11.6 | Passed. 
9048 | Cream Soda. Artificial flavor and | 

color. 1.043 11.9 | Not a dairy product. 
9053 | Lemon Soda. Artificial flavor and | 

color. 1.041 11.3 | Color napthol yellow S. 

| Passed. 
9049 | Root Beer. Artificial flavor and} | 
color. 1.038 | 10.0 | No alcohol. Passed. 
9047 | Strawberry. Artificial flavor and | 
color. 1.041 6.1 | Color amaranth. Passed. 
Waterville. J. Tardif & Son. | 
| 
} | 
Birch Beer. Artificial flavor and) | 
8943 | color. 1.021 5.9 | Passed. 
Blood Orange. Artificial flavor and : 

8939 | color. 1.016 4.6 | Unidentified coal tar dye. 
Saccharine present. A- 
dulterated. 

Cherry Phosphate. Artificial flavor 
8944 | and color. 1.016 7.4 | Saccharine present. A- 
dulterated. 
Cream Soda. Artificial flavor and} 
8946 | color. 1.018 5.1| Not a dairy product. 


Saccharine present. A- 


dulterated. 
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Lemon Soda. Artificial flavor and 
color. 1.017 4.8 | No color found, though 
claimed. Saccharine pre- 
sent. Adulterated. 


8945 | Lemon Sour. Artificial flavor and 


color. 1.016 4.8 |Saccharine present. Adul- 
terated. 

8948 | Peach. Artificial flavor and color. 1.020 5.6 | Unidentified cool tar dye. 
Saecharine present. Adul- 
terated. 

8947 | Pineapple. Artificial flavor and 

color. 1.017 4.7 | Saccharine present. Adul- 
terated. 


8938 | Raspberry. Artificial flavor and 
color. 1.016 4. Color amaranth. Saccha- 


rine present. Adulterated- 


8937 | Root Beer. Artificial flavor and 


color. 1.019 4.8 | Unidentified coal tar dye. 
Passed. 
8940 | Strawberry. Artificial flavor and 
color. 1.015 4.4 | Color amaranth. Saccha- 


rine present. Adulterated. 


8941 | Vanilla Soda. Artificial flavor and 
color. 1.019 bY 


i) 


Saccharine present. Adul- 
terated. 


Cliquot Club Co., Mass. Bought 
Jrom FE. W. Church, Augusta, Me. 


9032 | Celebrated Cliquot Club Extra Quality 
Blood Orange. Artificial color. Serial 
No. 10681. 1.045 11.6 | Coloramaranth. Passed. 


9031 | Celebrated Cliquot Club Extra 


Quality Bireh Beer. Serial No. 10681.! 1.046 12.1 | Passed. 
Chelmsford, Mass. Chelmsford 
Spring Co. Bought from G. L. 
Cannon, Waterville, Me. 
8935 | Birch Beer Soda Water. 1.055 14.5 | Passed. 
8932 | Blood Orange. 1.054 13.8 | Color amaranth. Not de- 
clared. Adulterated. 
8936 | Cream Soda. 1.051 13.3 | Not a dairy product. 
Color caramel. Not de- 
| clared. Adulterated. 
8933 | Root Beer. 1.057 | 12.9 | Passed. 
8934 | Sarsaparilla Soda Water. 1.047 | 12.1 | Color caramel. Not de- 
clared. Adulterated. 
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ICK CREAM. 


In August samples of ice cream were purchased in Augusta, 
Bangor, Lewiston, Old Town, Orono, Portland, Waterville and 
at the Waterville Fair Grounds. The results of the examina- 
tion are given in the table on pages 120 to 122. 


STANDARDS FOR CREAM AND Ick CREAM. 


The standards * fixed for cream and ice cream in this State 
are as follows: 


b. CREAM. 


1. Cream is that portion of milk, rich in milk fat, which rises to the 
surface of milk on standing, or is separated from it by centrifugal 
force, is fresh and clean and contains not less than eighteen (18) pe 
cent of milk fat. 


f. ICE CREAMS.* 


1. Ice cream is a frozen product made from cream and sugar, with 
or without a natural flavoring, and contains not less than fourteen (14). 
per cent of milk fat. A limited amount of gelatine, starch, eggs or 
other healthful food constituents may be added to ice cream without 
statement of fact, and such goods may be called Ice Cream provided 
the required per cent of milk fat is maintained. If imitation flavoring 
materials are used, the label must state that fact, as in the case of imi- 
tation extracts. 

2. Fruit ice cream is a frozen product made from cream, sugar, and 
sound, clean, mature fruits, and contains not less than twelve: (12) per 
cent of milk fat. 

3. Nut ice cream is a frozen product made from cream, sugar, and 
sound, nonrancid nuts, and contains not less than twelve (12) Per cent 
of milk fat. 

At soda fountains, ice cream rooms, etc., if it is desired to sell frozen 
products that do not conform to the standards for ice cream, conspicu- 


*Imitation ice cream. Frozen products which contain less milk fat 
than the standards require, cannot be lawfully sold as ice cream and the 
word cream cannot be lawfully used upon the label or in any way in 
connection with such goods, unless it is qualified by some such words 
as “imitation” or “substitute.” Thus a frozen product similar to ice 
cream or fruit or nut ice cream, except that it carries less milk fat than 
the standards, may be lawfully labeled “Imitation ice cream” or “Ice 
cream substitute.” If an imitation ice cream contains imitation flavoring 
matter, this fact must be plainly stated on the label. 
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ous signs showing exactly what is being served must be displayed and 
orders for ice cream can not be lawfully filled by serving substitutes 
without explaining what they are. 

The regulation relative to ice cream and ice cream substitutes applies 
equally to hotels and restaurants. All statements upon bills of fare, 
etc., must be in accord with the above. 


There has been a marked advance in the quality of ice cream 
sold in Maine, and at present apparently practically all of the 
ice cream sold in Maine is of lawful standard or approximately 
of lawful standard. It was found that one ice cream, No. 
9118, Old Town, was too low because of a mistake of the 
creamery in furnishing a thin cream instead of a thick cream. 
Tt is equally interesting to note that No. 9115, Bangor, was very 
much higher in milk fat because of the opposite mistake, using 
a very rich cream instead of a 20 per cent cream as ordinarily 
used. 

From a number of samples which were taken at Waterville 
and at Portland that ran 1.0, 2.0 or 3.0 per cent below the 
standard there seemed to be little question but that this was 
the fault of the companies furnishing the cream. It seems that 
at least two of the large creameries in the State have been 
putting out a cream which carries only 17 per cent instead of 
18 per cent butter fat. It is practically impossible to make a 
lawful ice cream from 17 per cent cream. When ice cream is 
next investigated the quality of the cream which is furnished 
by the venders of cream will be taken into very careful con- 
sideration. While it is lawful for a dealer to sell a cream con- 
taining less than 18 per cent butter. fat, it must be labeled to 
show its exact strength. This year in cases: where ice creams 
ran even as much as 3 per cent below the standard they have 
been passed. Another year not so much leniency will be shown. 

Two instances of adulterated cream are still being investi- 
gated and prosecution is probable. 

Even more important than conforming to the standard is 
cleanliness in preparing and dispensing ice cream. Unfortu- 
nately there is no sanitary law in Maine, but at the time when 
the samples were taken the inspectors made certain notes of 
conditions. While there were some things to criticize, on the 
whole conditions were fairly good. A thorough renovation of 
premises and improvement of methods, however, would be help- 
ful in a large majority of the cases. 
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Results of Analyses of Ice Creams Collected in the Summer 
of 1910. Arranged alphabetically by the towns where the 
goods were purchased. 


Town and Dealer. Remarks. 


Station 

number 
Milk fat 
per cent 


9020 |Augusta, F. P. Burns ............. 16.7 |Above staudard. Made by H. J. Marden. 
9017 |Augusta, N. T. Folsom & Son..... 14.2 |Above standard. 

9019 |Augusta, J. G. Johnson........... 13.7 |Nearly up to standard. Passed. 

9021 |Augusta, H. J. Marden ........... 17.0 |Above standard. 

9016 ;Augusta, Willis R. Partridge..... 16.2 |Above standard. 

9018 |Augusta, C. H. Pettis: Roh rlavetert yates 6.3 |Mr. Pettis made affidavit that this was 


goods which he instructed his clerk not 
to sell. He gave his formula which 
would make a 14 per cent ice cream if 
strictly followed. 


9112 |Bangor, Geo. N. Broundas........ 17.4 |Above standard. 
9106 |Bangor, Floros Bros .............. 12.8 |Below standard. Dealer warned. Passed. 
9109 |Bangor, C. A. Fowler.............. 20.4 | Above standard. 
9111 |Bangor, Geo. E. Lufkin........... 15.6 |Above standard. 
9114 |Bangor, Joseph Kminsky......... 9.6 CAseeras followed up. Prosecution prob- 
9115 |Bangor, Costa Makanna.......... 28.2 |By mistake 40 per cent cream was used 


to make this cream instead of the 20 per 
cent usually used. 


9107 |Bangor, Olympia Ice Cream Par- 


lkoyes IDEM AIS IBACOS Goonoscaceosooas 15.6 |Above standard. 
9113 |Bangor, Union Station Dining 

Room, Armstrong Co............ 15.5 |Above standard. 
9108 |Bangor, V. 8S. Vafiades.....: so0000 16.9 |Above standard. 
9110 Bangor, Weferling Original Vien- 

na Cafe, L. Hegwein, Prop...... 17.2 |Above standard. 
9116 |Bangor, Harry A. Witham........ 12.2 |Below standard. Dealer warned. Passed. 
9117 |Bangor, F. D. Wyman ............ 14.0 |Just standard. 
8973 |Lewiston, Boston Reliable Candy 

COR ses fosnice esemion sosiesieeioeine 12.9 |Below standard. Dealer warned. Passed. 
8974 |Lewiston, O. Cote................. 13.3 |Below standard. Dealer warned. Passed. 
8976 |Lewiston, A. L. Grant............. 13.0 |Below standard. Dealer warned. Passed. 
8975 |Lewiston, Olympia Confectionery fh 

SHOE) Gaoaadc SacdusaonupoooodebdcC 12.5 |Below standard. Dealer warned. Passed. 
8977 |Lewiston,Lewiston Candy Kitchen} 11.7 |Below standard. Dealer warned. Passed. 
8978 |Lewiston, Samuel Stewart........ 16.9 |Above standard. 
9121 |Oldtown, F. X. Boutin:........... 16.0 |Above standard. 

0 |Below standard. Dealer warned. Passed. 


9120 |Oldtown, Harry Goldsmith....... ile 
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Results of Analyses of Ice Creams Collected in the Summer 


of I9I0. 


Arranged alphabetically by the towns where the 
goods were purchased.—Continued. 


Town and dealer. 


Oldtown, Morin Bros 


Oldtown, A. C. Mutty 


Orono, J. Edward Jordan 


Orono, J. Edward Jordan 


Orono, Chas. F. Nichols 


Portland, Eddington Ice Cream 
Intille s degoooeemaenuaeandD iata 
Portland, W. A. Flaherty 


Portland, Longfellow Square Fruit 
Store 


Ce ee ee i ee 


Poitland, I. F. Lord & Son 
Portland, .D. K. Macris 


Portland, Park Drug Store........ 
Portland, Geo. E. Sawyer......... 
Portland, Simmons & Hammond. 
Portland, John J. Thuss.......... 


Waterville, Geo. A. Daviau 


Waterville, W. A. Hager 


Waterville, W. C. Hawker «& Co... 
Waterville, E. W. Luques......... 
Waterville, Silvio Pagnucci....... 
Waterville, A. J. Ponsant..... ... 


Waterville, 
Waterville, 


E. L. Simpson 


Chas. Sirois 


Waterville, Joseph Vantrosco..... 


Waterville, Verzoni Bros 


Waterville Fair Grounds, L. P. 
Burns, Union, Me.............-- 


Milk fat 


= 
So 
to 


14 


8 


per cent. 


Remarks. 


Case investigated. Probable error on part 
of creamery furnishing cream. Case 
passed. 


This cream was purchased by Mutty from 
Jordan Bros., Oldtown. Above standard. 
From top of freezer. Above standard. 


From bottom of same fteezer as No. 9063. 
Above standard. 


Sign displayed giving formula showing 
ice crea to be below standard in but- 
ter fat. 


Below standard. Dealer warned. Passed. 


Ice cream made by Geo. I. Soule, Port- 
land. Prosecution probable. 


Made by Simmons & Hammond, Portland. 
Below standard. Both dealer and manu- 
facturer warned. Passed. 

Nearly standard. Passed. 

Made by Simmous & Hammond, Portland. 
Below standard. Both dealer and man- 
ufacturer warned. Passed. 


Above standard. 


Below standard. Dealer warned. Passed. 
Below standard. Dealer warned. Passed. 
Below standard. Dealer warned. Passed. 
Above standard. 

Below standard. Dealer warned. Passed. 
Nearly standard. Passed. 

Nearly standard. Passed. 

Above standard. 

Below standard. Dealer warned. Passed. 
Below standard. Dealer warned. Passed 
Just standard. 

Below standard. Dealer warned. Passed. 


Above standard. 


Mr. Burns is a farmer. Did not know of 
the law. Was really selling frozen cus- 
tard. After his attention was called he 
labeled it ‘‘Made from cream, milk and 
eggs and below standard.” 
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Results of Analyses of Ice Creams Collected in the Summer 
of 1910. Arranged alphabetically by the towns where the 
goods were purchased.—Concluded. 


Town and dealer. Remarks. 


Station 

number. 
Milk fat 
per cent 


9068 Waterville Fair Grounds, A. M. . 
Dingley, Portland...............| 11.8 Made by Simmons & Hammond, Portland. 

Below standard. Both dealer and man- 

s ufacturer warned. Passed. 

9070 Waterville Fair Grounds, H. N. 
Doughty, Providence, R.I...... 13.2 Below standard. Dealer warned. Passed. 


9072 |'Waterville Fair Grounds, Philip | 

Geguere, Waterville ............ 12.6 |Purchased from Vose & Tuques. Water- 
ville. Both dealer and manufacturer 
warned. Passed. 


9973 Waterville Fair Grounds, Ed. ; 
NMornison.. Oaklandme-se + sas-eeor | 9.9 Dealer could not be found in Oakland. 


9071 Waterville Fair Grounds, E. iba 
Simpson, Waterville ............ | 11.8 Below standard. Dealer warned. Passed. 
| 


EVAPORATED MiLK IN ICE CREAM. 


It was found during the investigations of ice cream this sum- 
mer that at least one manufacturer was making a-practise of 
using evaporated milk in ice cream at times during the summer 
when the cream supply was short. As evaporated milk only car- 
ries from 8 to 10 per cent of milk fat and the standard for ice 
cream requires 14 per cent it is an impossibility to make a stand- 
and ice cream from this product even when undiluted. -In 
future investigations of ice cream such an explanation will not 
be accepted as satisfactory when ice cream is found to be below 
the standard. 
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THE SERIAL NUMBER IS SOMETIMES MISLEADING. 


Explained below are two very important points to which 
careful attention should be given not only by the food and drug 
trade but by the purchasing public. 

A serial number appearing upon a package is absolutely no 
surety that the contents may be used with safety cither as a 
food or as a medicine. Mixtures and compounds containing 
chemicals not allowed in foods are being sold for the purpose 
of admixture with foods under proprietary and trade names and 
often carry a serial number. 

The serial number was intended to be a convenient means of 
identification by which a product could be traced at once to its 
source and any fault placed with the manufacturer. Any pro- 
ducer of a definite food or drug product can, by filling a general 
guaranty, with the U. S. Secretary of Agriculture and applying 
for a serial number, obtain the privilege of using upon his goods 
iemicemide -Gilaranitee@ Dy i. sca. 62. hea eee Dek eee under the 
Hoodeand Drugs Act, June 30, 1906. Serial No. .:...” This 
statement simply means that the manufacturer guarantees the 
goods in the package to be as represented by the label. It does 
not mean that the Government guarantees the goods in any way 
or assumes any responsibility for them. A package containing 
the most deadly poison known can as legally bear a guaranty and 
serial number as a package containing the most healthful food 
product. In either case if the contents of the package are in 
accord with the label upon the outside the package can be legally 
sold. 

A compound consisting in whole or in part of a chemical 
which must, under the Food and Drug Laws, be named upon 
the package, can be legally sold bearing the guaranty and serial 
number but this does not give manufacturers the right to use 
this compound in food products without stating, the presence of 
the chemical or drug under consideration. For example, it was 
found during the inspection of bottled sodas that some of the 
manufacturers were using sweeteners which were guaranteed 
under the National Food and Drugs Act and bore serial num- 
bers. ‘They consisted, however, either in whole or in part of the 
chemical ordinarily known as saccharine the presence of which, 
under both the National and the Maine Food and Drug Laws, 
must be stated upon the labels of goods which contain it. 
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In South Dakota the Food Commissioner has recently sent 
out a notice concerning various vegetable canning compounds 
which are being sold in that state guaranteed and bearing serial 
numbers and which are composed principally of borax. While 
we have no knowledge that such a material is being sold at 
present in Maine, it is well to be on the watch for such frauds. 
It has been shown without question that borax is injurious and 
it is unlawful to offer for sale goods which contain it. House- 
wives are warned against using anything of the kind in home 
preparations as vegetables canned with the aid of this chemical 
would be dangerous to health. The use of such a material by a 
food manufacturer is prohibited by the law. The fact that such 
a preparation may. lawfully bear the U. S. serial number does 
not in any way permit or imply that it may be lawfully added 
to a food product. 


All correspondence relative to the laws regulating the sale of 
food and drugs, feeding stuffs, fertilizers, seeds and creamery 
glassware, should be addressed to 

DrrEcTOR CHAS. D. Woops, 
Orono, Maine. 


December, 1910 


MAINE 
AGRICULTURAL EXPERIMENT STATION 
ORONO, MAINE. 


CHAS. D. WOODS, Director 


Analysts 
James M. Bartlett Herman H. Hanson 
Albert G. Durcin Royden L. Hammond 
Raymond P. Norton Alfred K. Burke 


Official Puspertions. 
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SEED INSPECTION. 


The Legislature of 1897 enacted a law regulating the sale 
of agricultural seeds. This law was satisfactory as far as it 
went, and resulted in an improvement in the character of the 
seed sold in the State. It did not provide for an inspection 
and as time passed the moral effect of the law to some extent 
and with some dealers grew less. To remedy this, the Legis- 
lature of 1905 passed an additional section to the law, calling 
for an inspection somewhat similar in requirements to that of 
the laws regulating the sale of commercial fertilizers, foods 
and feeding stuffs. The chief requirements of the law follow. 
The full text of the law will be sent on application. 


Cuier REQUIREMENTS OF THE LAw. 

Kind of Seeds Coming Under the Law. ‘The law applies to 
every lot of seeds, containing one pound or more, of cereals, 
grasses, forage plants, vegetable and garden plants, but does 
not apply to sweet corn, trees, shrubs and ornamental plants. 
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The Guaranty. Every lot of seed sold, offered or exposed 
for sale must be accompanied by a written or printed guaranty 
of the percentage of purity. Dealers may base their guaranty 
upon tests conducted by themselves, their agents, or by the 
Director of the Maine Agricultural Experiment Station; pro- 
vided, that such tests shall be made under such conditions as 
the said director may prescribe. The rules for testing the 
purity of seeds are given in Bulletin 36, a copy of which will 
be sent on application to the Station. Maine dealers will prob- 
ably find it impossible to buy outside of the State, grass sced 
whose purity is guaranteed, hence Maine jobbers will have to 
fix the guaranty either by analysis thade by themselves or by 
someone else. The guaranty must be in accord with fact. 
Maine retail dealers will have no difficulty in buying properly 
guaranteed seeds from Maine jobbers. 

The Brand. A seed to be lawfully sold or offered for sale 
in Maine must carry “a written or printed guaranty of its purity 
and freedom from foreign matter.” It is not enough that the 
package carries the figures but they must be accompanied by 
explanatory words naming the seed and what the figures mean. 
For example,—a bag of timothy seed labeled “g9.5 per cent’ is 
not lawfully branded; it should be labeled in some such a way 
as the following :—“Timothy, 99.5 per cent pure.” 


ANALYSIS OF UNGUARANTEED SEEDS. 


The Station examines as promptly as possible all samples of 
seeds sent by Maine dealers to assist them to decide (1) 
whether they should or should not purchase the seed, and (2) 
what guaranty of purity should be placed upon the seeds. 
When the seed law first went into effect the Director of the 
Station decided to make free analysis of seed for dealers and 
did so for a number of years. The law requires that all anal- 
yses made by the Station under the law be published. This 
led to some dealers not submitting samples for examination 
because the published results of the analysis of a seed which 
they did not purchase because of its poor quality as disclosed 
by the analysis, were used against them by competitors. For 
this and other reasons it was decided not to make further free 
examination of unguaranteed seeds. 
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The Station, however, examines at cost samples of uneuaran- 
teed seeds, submitted to it by dealers, the quality of which they 
wish to know. The results of these analyses are not pub- 
lished and are considered as a private matter between the dealer 
and the Station. The charge for the examination of large sceds 
such as timothy, clover, etc., is 50c. per sample. The charge 
for the examination of a fine seed like redtop is $1.00 for a 
reasonably clean sample. The report of the examination gives 
in addition to the percentages of purity, the character of the 
foreign matters and of the foreign seeds. There are no require- 
ments as to the way in which the samples for paid analyses are 
drawn and it is optional with the dealer submitting the sample 
whether he does or does not give information as to the source 
of the sample. 


THe MaInE JoBBER AND THE SEED TRADE. 


At present it is impossible for the Maine dealer, wholesale or 
retail, to obtain guaranteed seeds from outside of the State. 
The retail dealer can purchase guaranteed seed from Maine 
wholesale houses, and the Station advises him so to do. The 
wholesale dealer must look to the outside. Three years ago the 
Director of the Station assumed a certain responsibility as to 
the statement of analysis given by two or three of the leading 
seed houses of the country. It however does not seem wise 
for him to continue this practice. Therefore any guaranties 
which a Maine dealer places upon seeds based upon out-of- 
state firms statements as to their purity is entirely at the risk 
of the Maine dealer. After consulting with some of the larger 
houses within the State the following suggestions were made 
to importing houses by the Director of the Station. 

“T suggest that when a car of seed goes forward to you that 
you request your shipper to send you a type sample of the car 
stating the name of the shipper, the kind of seed and its special 
brand if any, the analysis which they place upon it if any, 
the lot number, and car number. When this sample is received 
by you send it to me. I will then have it examined. This 
analysis will be made at your expense (usually 50 cents to 
$1.00) and the results will be reported to you. I will retain 
the sample here to check up with the samples to be sent to us 
from the car. 
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As soon as the car is received by you or by your customer, 
have a sample taken from not less than six packages and sent 
to us, also accompanied by the name of the shipper, the kind 
of seed and its special brand, the lot number and car number. 
This sample we will give prompt, free analysis and report the 
results to you. If there is a discrepancy between the analysis 
of the type sample submitted and the samples taken directly 
from the car, the guaranty, of course, would have to be changed 
before the goods could be sold, but it would give you a basis 
upon which to make a claim against the shipper as to quality. 

My reason for writing the above is that it is my desire not 
only to enforce the provisions of the Maine seed law, but to 
protect, as far as. possible, Maine wholesale handlers of seed 
against the irresponsibility which cleaners of seed profess.” 


FREE ANALYSIS OF SEEDS. 


Samples of agricultural seeds on sale in Maine, taken in 
accordance with directions below, will be examined as promptly 
as possible and the results reported free of charge. 

Directions for Sampling Secds. The contents of packets 
should be emptied out, mixed thoroughly by stirring, and small 
quantities taken from different parts of the mixture to make 
the sample. 

If seeds are in bulk or in large packages, take handfuls at 
random from the top, middle and bottom, and from these, after 
mixing, take the sample for testing. 

Samples of seeds for free analysis must be taken in the 
presence of a disinterested and reputable witness, who shall 
certify that the sample was taken in his presence according to 
these directions. The sample must be enclosed in an envelope 
or other suitable package, securely fastened and sealed in the 
presence of the witness. The names of the sender and witness 
must be written on the outside of package, which shall be sent 
to the station prepaid. Samples shall weigh approximately as 
follows: 

Grasses, clovers and all seeds of similar size, 2 ounces. 

Cereals, vetches, beet “balls” and all larger seeds, 4 ounces. 

Rye grasses, bromes, sorghums, and millets, 2 ounces. 

All the smaller vegetable seeds, 1 ounce. 

All the larger vegetable seeds except beet “balls,” 2 ounces. 
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Sending Samples. Every sample of seeds sent to the Station 
for free analyses should be in a securely fastened package and 
must be accompanied by a statement certifying to the fairness 
ef the sample, the name and address of the dealer, the name 
under which the seed is sold or offered for sale, the lot number 
and exact copy of any other marks on the package and the 
guaranteed percentage of purity. Blanks for the purpose of 
forwarding samples of seeds will be furnished on application 
to the Station. 


Tor WRITTEN GUARANTY THE RETAILER'S SAFEGUARD. 


Although the written guaranty clause of the Maine food and 
drug law applies only to the sale of food and drugs, discretion 
is given to the Director regarding prosecutions under other 
laws. No prosecutions will be made against any handler of 
agricultural seeds within the State provided he obtain at the 
time of purchase, a guaranty personally signcd in ink that the 
goods are in conformity with the Maine law regulating the sale 
cf agricultural seeds. The guaranty to be of value should 
identify and may be attached to the bill of sale, invoice, bill of 
lading, or other schedule, giving the names, marks upon the 
packages and quantities of the seeds sold. 


TESTING SEEDS AT Home. 

It is important to the user of seeds not only to know their 
percentage of purity and what kind of weeds they carry, but to 
also know something of their vitality. In the case of seeds there 
are at least three ways whereby the user may be injured. A 
seed which carries foreign matter of any kind, in any consider- 
able amount, is correspondingly lowered in value. But there is 
another reason which is more important than the money consid- 
eration, and that is that the weed seeds which the seeds contain 
may be pernicious. For example,—clover seed frequently 
carries plaintain seed. If this plaintain seed is the door-yard 
variety which is present practically all over Maine, there would 
be comparatively little harm from using clover seed which con- 
tained it. On the other hand—lance leaved plaintain or rib 
grass is not abundant in Maine. It is an undesirable plant and 
using seed carrying it might introduce a weed into land which is 
at present free from it. It is important that the farmer should 
know the vitality as well as the purity of the seed that he is to 
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use. No matter how pure a seed may be, if half of it will not 
spront it has no more value than if the seed were half chaff. 

While it is not easy to make an exact purity test. it is not 
difficult for a farmer to so acquaint himself with the seeds that 
he is ordinarily using that by the help of an ordinary reading 
er maenifying glass he will he able to tell whether the seed in 
question contains any considerable amount of impurities. If 
the seed is spread out upon a white plate. a little practice will 
enable a farmer to see whether a given seed is reasonably pure 
or not, and he will soon learn to detect the more common for- 
eign seeds. 

Vitality of Sccds. 


It is much easier for the farmer to test the vitality of seed 
than to make a purity examination. The following simple 
instructions for performing germination tests at home without 
any special apparatus will enable the farmer to learn for him- 
self whether the seed that he is using has good vitality or not. 
Germination tests may be made in two ways,—the so-called 
blotting paper methods, and the sand method. In making the 
germination test with blotting paper, blue blotting paper of 
common weight, cut into strips about 6x 19 inches, should be 
used. This is laid folded twice so as to get a piece of three 
thicknesses and about six inches square, on an ordinary dinner 
plate or platter. The seeds if small are placed on the top of the 
paper and if large between the folds. The paper is kept moist 
(not soaked) and at a temperature of 70 to 80 degrees F. 

If only a vitality test is desired the blotting paper method is 
preferable, but if it is desired to know how many seeds may be 
expected to grow, the sand method is in some ways preferable. 
In this method a thin layer of fine sand is sprinkled on the 
bottom of a flat dish and the seeds to be tested placed on it 
under a thin covering of sand. This must be kept moist and 
well shaded and at a somewhat higher temperature than in the 
first case. 

At the end of every second day in the case of some seeds, and 
the third day in the case of those germinating more slowly. the 
sprouted seeds should be removed from the blotters or the sand 
and counted, the per cent being readily found by referring back 
to the number of seeds which were taken for the test. If 1co 
seeds are used, the number that sprout give the vitality per cent. 
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SEED On.TtTSs. 


Quite a large number of complaints were sent to the Experi- 
ment Station during the late spring months that oats which had 
_ been sown failed to germinate. All of these cases which were 
reported to the Experiment Stati.n were investigated and in 
every instance it was found that bleached. clipped oats had been 
used for seed. In no case was it found that the local dealer 
had purchased seed oats but that he had purchased for general 
feeding purposes. Nor was it clear that in any case the person 
who purchased from the local dealer with the intention of using 
the oats for seed made known to him at the time of purchase 
what his object was in buving the oats. Naturally good, 
selected, heavy, seed oats scl] at a price very considerably in 
advance of oats intended for feeding purposes only. It is cer- 
tainly very bad economy on the part of the farmer to purchase 
oats for seeding purposes that were not specially grown and 
specially cleaned for seed. 


Tire RESULTS OF INSPECTION. 


The inspection of grass seed sold in Maine in 1910 were 
made almost entirely by the seed analyst whose experience 
makes it possible for him to tell almost at a glance whether a 
seed is or is not what it is guaranteed. In all suspicious cases 
in which he was in doubt samples were taken. It therefore hap- 
pens that the samples, the analyses of which are here reported, 
are the doubtful ones that were found within the State and rep- 
resent a selection made from very many hundred lots. 

Several samples of alsike from the same source were found 
to be misbranded in that their percertage of purity was lower 
than claimed. In all these cases. however. it was traced back 
to the farlt of a very careful shipper and was undoubtedly due 
to a clerical error in the office. No prosecution was made. 

There has been a very remarkable improvement in the qual- 
ity of grass seed which is handled and there were practically 
no violations of the law in this State in toro. In only two 
instances were seeds found unguaranteed and these were 
through an oversig’t on the part of the handler. This 
improved condition of Maine grass seed has been broucht about 
chiefly by patiert education. It has seldom been necessary in 
all the years that the law has been in effect to resort to prosecu- 
tion. 
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DESCRIPTION OF THE TABLES. 


The table on pages 132 and 133 contain a list of the 81 kinds 
of weed seeds obtained from seeds which were examined in the 


year 1910. They are arranged alphabetically in accordance 


with the English name. As the common name differs in differ- 
ent parts of the country, the scientific name following the 
classification given in the last edition of Gray’s Manual of 
Botany is given for the purpose of identification. 

The table on pages 138 to 140 summarizes the results of the 
examinations of samples of seeds examined by the Station in 
IQTO. 

The table on pages 134 to 137 contain the analyses of 
samples of seeds collected by the inspector in t910. The inspec- 
tor only drew samples from lots of which he was doubtful as to 
their corresponding to their guaranty. 


A list of weed seeds found in secds examined in IgTIO. 


Nomenclature, Gray’s Manual, 17th Edition, 1908. 


Common name. Scientific name. 


American Pennyroval Hedeoma pulegioides (l.) Pers. 


American wild mint 
Barnyard grass. 


Black medick 
Blue Vervain 
Bracied plantain. 


Canada thistle 
Catnip 
Charlock 


Chicory 
Common chickweed 
Common mallow 


Corn spurry 
Crabgrass 
Crane’s bill 


Dandelion 
Doek 
Ergot 


Evening primrose 
False flax 
Field dodder 


-Vield poppy 
Five finger 
German millett 


Goosefoot 
(sreen foxtail 
Heal-all 


He1ig3 mustard 
Indian mallow 
Knot grass 


Mentha canadensis (.) Brig. 
Echinechloa crusgalli (L.) Beauv. 


Medicago Inpulina L. 
Verbena hastata I. 
Plantago aristata Michx. 


Cirsium arvense (L.) Scop. 
Nepeta cataria lh. 
Brassica arvensis (L.) 


Cichorium intybus lL. 
Stellaria media (1..) Cyrill. 
Malva rotundifolia L. 


Spergula arvensis I. 
Digitaria sanguinalis (1.) Scop. 
Geranium maculatum L. 


Taraxacum officinale Weber. 
Rumex “p. 
*Claviceps purpurea (Fr.) Tul. 


Oenothera biennis I. 
Camelina miscrocarpa Andrz. 
Cuscuta arvensis Beyrich. 


Papaver rhoeas L. 
Potentilla monspeliensis L. 
Setaria italica—var. 


Chenopodium album L. : 
Setaria viridis ‘l..) Beauv. 
Prunella vulgaris L. 


Sisvmbrium officinale (l.) Scop. 
Abuiilon theophrasti Medic. 
Polygonum aviculare L. 


fo 


Ps 
. 
b 


Common name. 


Lady's thumb 
Marsh elder 
Mayweed 


Mint 
Moth mutllein 
Mouse ear chickweed 


Mustard 
Night flowering catchfly 
Nightshade 


Old-witch grass 
Ox-eye daisv 
Pennsylvania persicaria 


Penny cress 
Peppergrass 
Pigweed 


Pimpernel 
Plantain 
Purslane 


Regweed 
Raspberry 
Rat’s tail fescue grass 


Rattle snake grass 
Ribgrass 
Rugel’s plantain 


Sedge 
Sheep sorrel 
Shepherd's purse 


Slender crabgrass 
Spiny sida 
Spurge 


Stink grass 
Tumbleweed 
Unknown Sp. 


Vaginia three seeded murcury 


While vervain 
Wild buckwheat 


Wild carrot 
Wormseed mustard 
Yarrow 


Yellow daisy 
Yellow foxtail 
Yellow rocket 
Yellow wood sorrel 
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Scientific name. 


Polygonum persicaria L. 
Iva ciliata Wiild. 
Anthemis cotula L. 


Mentha Sp. 
Verbaseum blattaria TL. 
Cerastium vulgatum L. 


Prassica nigra (L.) Koch. 
Silene noctiflora L. 
Solanum nigrum L. 


Panicum capillare L. 
Chrysanthemum leucanthemum L. 
Polygonum pennsylvanicum L. 


Thlaspi arvense lL. 
Lepidium virginicum L. 
Amaranthus retroflexus L. 


Anagallis arvensis L. 
Plantago major lL. 
Portulaca oleracea L. 


Ambrosia artemisiifolia L. 
Rubus idaeus LL. 
Festuca myuros L. 


Glyceria canadensis (Michx.) Trin. 
Plantago lanceolata L. 
Plantago rugelii Done. 


Carex, unidentified 
Rumex acetosella L. 
Capsella bursa-pastoris (L.) Medic. 


Digitaria filiformis (L.) Koeler. 
Sida spinosa |. 
Eupborbia preslii. Guss. 


Eragrostis magastachya (Koeler) Link. 
Amaranthus graecizaus L. 
Unidentified. 


Acalypha virginica L. 
Verbena urticaerolia L. 
Polygonum convolvulus L. 


Daucus carota L. 
Erysimum cheirsnthoides L. 
Achillea millefoium L. 


Rudbeckia hirta L. 
Setaria glauca (L.) Beauv. 
Barbarea vulgaiis hk. Br. 
Oxalis corniculata L. 


*Sclerotia of the fungus. 
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Table showing the kind of sccd, name and location of dealer, 
and the results of the analyses of ofhcial samples taken in 
7910. 


Purity. Impurities. 


Kind of seed. name and town of dealer. 
Special marks. 


Station Number. 
Harmless—Foreign. 
Noxious—foreign 


Guaranteed. 
Found. 
Inert matter. 


ALSIKE CLOVER. 
6681 | B. R. Adams, Lincoln. 


A 
rs 
3 
Sl 
r=) 


“Ace” Alsike. 95.0 | 94.3 
6510 | Wr. F. Chick, Bangor. 


(=) 
for) 


3.9 


_ 
bo 


Diamond Alsike. 98.5 | 98. 


bo 


OBO | iol | ail 
Coy | Bod {| Oi 
WAG |) ios | Oat 


6511 Lotus Alsike. 95.8 | 95. 


“a1 c+! 


6512 Prime Alsike. 98.0 | 97. 


Osear Holway Co., Auburn. 


6616 “A” Alsike. GEO Week wte@ || 3.8) ©. 
6617 Anchor Alsike. 99.0 | 98-3 O55) |) 11683) @51 
6662 “A” Alsike. 960) |.95. Si) O2Sm mami ee Ose 
6632 “Ward” No. 12 Fancy Alsike. 98.0 | 97.3 | 0.2 iit 1.4 
6669 | Kidder Brothers, Peru. 96.0 | 96.3 | 0.6 | 2.6] 0.5 


Merrill, Runnels & Mayo, Waterville. 


6634 Ace Alsike, No. 86929 96.0| 96.9] 0.5 | 1.9] 0.7 
Patten Grange Store, Patten. 

6691 | Alsike 12. SOW yes 1) Or |} ilaik |) @.9) 
Rowe «& Bartlett, Springvale. 

6356 K. & W. Alsike G63. THO || Sods) i |) 9.9 | tes 
Shaw, Hammoud & Carney, Portland. 

6588 Keystone Alsike. | 98.0! 98.0} 0.1] 1.5] 0.4 

6621 | The Swan & Sibley Co., Belfast. 96.0 | 96.6 | 0.2] 2.4] 0.8 

6572 | H. B. Whipple, Bingham. CeO BIE Oa7 | io) Ose 


RED CLOVER. 
B. R. Adams, Lincoln. 


6630 “Eclipse” Clover. OWots || Geo 1) Os |) O25 |) O.3 
Wm. F. Ch*ck, Bangor. 


6514 Lotus Clover. : 93.5 | 98.6 | 0.4 0:5 | 0.5 


OFFICIAL INSPECTIONS 28. 135 


Table showing the kind of seed, name and location of dealer, 
and the results of the analyses of official samples taken in 


19ro—Continued. 
Purity. Impurities. 
a 5 
=p Kind of seed. name and town of dealer. st Ee 
o Special marks. A > 
=e 3 gle | 3 
z 3 Sacral 
E oll Sale alge ae 
uw ies) & = isa) Zz 
RED CLOVER.—Continued. 
6515 Diamond Brand Clover. .°] 5 a a] Pa OB | O225 i 0810; 
6516 Medium Clover. 995%) [599-50 |FSOl25) OSIM OLS 
6688 | Dexter Co., Operative Store, Dexter. 99.0 | 98.4 | 0.3} 0.1 La? 
Osear Holway Co., Auburn, 
6661. “Anchor’ Red Clover. 99.0 | 99.3] 0.2] 0.1] 0.4 
6694 N. Y. Red Clover. 99.0 | 98.9 / 0.6] 0.2] 0.8 
6668 | Ikidder Brothers, Peru. 99.0) | 99:0") 022) 056: || 0.2 
Merrill, Runnels & Mayo, Waterville. 
6685 Ace Clover. C76491. 99.0 | 98.8 | 0.5] 0.5] 0.2 
Shaw, Hammond & Carney, Portland. 
65°5 Red Clover 76!46. 99.0} 99.6 | 0.1] 0.1] 0.2 
6618 | The Swan « Sibley Co.. Belfast. 99.0 | 99.7} 02] 0.1 0.0 
| 6571 | H. B. Whipple, Bingham. 99.0 | 99.5 | 0.2 | 0.2) 0.1 
: MAMMOTH CLOVER. 
Caribou Grange Store. Caribou. 
. 6692 Globe Brand Mammoth Clover. 94.0 | 99.7] 0.1 0.2 | 0.0 
: 6513 | Wm. F. Chick. Bangor. 99.71 99.5] 0.4. 0.1] 0.0 
Shaw, Hammond & Carney, Portland. 
: 6586 Mammoth Clover, 76434. 99.0 | 99.5 | 0.1 |] 0.2] 0.2 
4 Wungarian, 
{ Osear Holway Co.. Auburn, 
; 6612 “W. A.M.’ Hungarian. = (98.2 1) Of4 | 0:0] 1:4 
6619 | The Swan « Sibley Co.. Belfast. 96:0 | 97.5 | 0.9} 0:1 1.5 
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Table showing the kind of secd, name and location of dealer, 
and the results of the analyses of official samples taken in 
1910—Continued. 


Purity. Impurities. 
El 2 
s Kind of seed, name and town of dealer. 3 12) 
S) Special marks. me ® 
a : bee 
: a) 
: Pelee | 2 | 2 
iS g g 2 iS 2 
ner) cs} Ss 5) H Eat 
Ss S) (c) q S ie) 
D (S as = ja} Z 
REDTOP. 
Geo. B. Haskell Co., Lewiston. 
6568 X Redtop. 80.0 | 76.6 | 9.3] 105] 3.6 
6569 XX Redtop. 82.0 | 74.8 | 8.3 | 14.7] 2.2 
6570 XXX Redtop. - 96.7 2.4 0.0 0.9 
Osear Holway Co., Auburn. 
6666 Redtop Lot No. 92248. 90.0} 93.6 4.7 0.8) 0.9 
Kendall & Whitney, Portland. 
6601 VY. D. Redtop. 92.0 | 91.4 5.9 0.6 Pail 
6602 K. R. Redtop, R. T. 92014: TM) HES | Boe || WO |) iL.83 
6670 | Kidder Brothers, Peru. Sy) I) GEST |) les 1) ORI | 3.9) 
6622 | The Swan & Sibley Co., Belfast. OO) Milo ) 418 |) Bail 0.9 
6574 | H. B. Whipple, Bingham. 92.0 | 88.7 09) |) Boil 1.3 
TIMOTHY. | 
B. R. Adams, Lincoln. | 
6679 “Bison” Vimothy. Wet | Mot | Osx | Lot | O6 
Wim. F. Chick, Bangor. 
6517 50 Faney Timothy. 99.6 | 99.6 0.2 0.1 0.1 
6518 50 Fancy Timothy. i 99.6 | 99.6 | 0.2| 0.2] 0.0 
92.5 | 98.4] 0.5 | 0.9] 0.2 
6519 W. F.C. Timothy. 
6520 S. W. F. Choice Timothy. 99.1 | 99.1 | O.1 On |) Oak 
L. Decker & Son, Clinton. 
6659 Weystone Brand Timothy. : 99.4 | 99.6 | 0.2} 0.2} 0.0 


ee oes Ta oe, 
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Table showing the kind of sced, name and location of dcaler, 
and the results of the analyses of official sample taken in 
r9t0o—Concluded. 


Purity. Impurities. 
® 
Biles 
f Kind of seed. name and town of dealer. < Be 
& Special marks. ; 5 © 
5 < ani page aS 
5 iS s 
Zz eg Bar leeepelhedt 
r=} S ra & 7 =} 
oc rd is} = £ ‘g) 
~ ct =! () ban 4 
s is 2 A Sy S 
op) oS a ol js ZA 
TIMOTHY.—Continued. 
Oscar Holway Co., Auburn. 
6611 *Veribest”” Timothy. 98.0!) 98:7 | (O;2)}/- 1-01) “Orn 
6613 “Anchor” Timothy. 99.0))|) 9955:1) Os |" 0f4- 00 
6614 “Bell” Timothy. 99.0 | 99.3 | 0.2) 0.4] Of 
6615 “X Ray’’ Timothy. 97.0 | 98.1 |} 0.5) 1.0) 0.4 
6659 “Bell” Timothy. 99.0 | 99.2} 0.2) 0.4] 0.2 
6660 “Veribest’’ Timothy. 9820) 19859") 5.052) OSes Orr 
6663 Pine Tree Timothy. Lot No. 60784. 99:0 |-99°8 | O11) OF | 0:4 
6664 “Bison” Timothy Lot No. T69859. 96.0 | 98.8} 0.7; 0.8] 0.2 
6693 “Chie” Timothy. 97.8 | 97.9| 0.7} 1.2] 0.2 
6667 | Kidder Brothers, Peru. 99.4 | 99.4} 0.3) 0.2] 0.1 
Merrill, Runnels & Mayo, Waterville. 
6683 Pine Tree Timothy. 99.0' | 99.4 | 0.3 | 0.2) O12 
6686 Globe Timothy Lut No. 69583. 99.0 | 99.8 | 0.1) 0.1} 0.0 
Shaw, Hammond & Carney, Portland. 
6587 Keystone Timothy Lot No. 69601. 99.0 | 99.6 | 0.2] 0.1 0.1 
6620 | The Swan & Sibley Co., Belfast. 99.0} 99.4] 0.1} 0.5] 0.0 
6573 | H. B. Whipple, Bingham. 99.0 | 99.4) 0.4) OL} O.1 
JAPANESE MILLETT. 
| 
Wm. F. Chick, Bangor. 
6690 J. M. 81062. 96.0 | 96.8] 0.4] 0.0] 3.3 
Osear Holway Co., Auburn. 
6665 Mark A2. 91.0] 93.3 | 0.4] 0.2] 6.1 
Shaw, TWammond & Carney, Portland. | 
6655 Keystone Brand. 99.0 | 99.4 | 0.1] 0.0} 5.0 
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IQIO. 


Table showing results of examination of samples of seed in 


IQTO. 
= Kinds of seed and number of samples. 

e A 

3 
NAMES OF WEEDS. : 5 bo i 

te fe} pe = 
2\°/2/s]2i 2/28] e| g 
elaisl|Elaiei(4/=|e3s 
Number of samples examined............... 51 | 46] 8] 3 | 82] 31 2 ee She eek 
American pennyroyal..... Se eect es pata -| -| -| - 1 -| -|} -/] -] |= 
Americans dimilntheerrcses etree ridcterr -/| -]| =~] -] 7] 2] =] -] -] = 
IBALMY ANGST ASS were erelsiete crate ecraeletielelelrevelteletel= 5}; -]| -}| -/] -}| -] -}] 3] -] = 
iBlackamedickeseerees ese eebeeeecee ect ee ZAERO | Stet SS Si oll o 
JANE NEES ooodccocunsoScodeun eeu cas 3/ -| -}] -|] 94 2] =] =] =] = 
Bractedsplanitaimeyerrctreiceereecieie celdsteicieiae 4; -} -/} -}] 1] =] -| -] =] - 
Canada histle teem eceeiiseciiasieeeie -; 6] -} -} -}| -]| -] =] -] - 
(Chih ae ae anpdcods ocr og recA DemoaEasemean ae 8); 2) -} -] =] -| -] -}] -] = 
GLAM LO CMe isie sg icteys aravclerste evel etereletess isla eile cialorererneteiere Vi fev) a eh =| a eee 
CBICOL Yess eits eer osetia Sociale sleie lieeee 1}; -}| -} -/| -| -}] -}] -|] -J] = 
ComimonfehiCkwee divert tele oleiere eelols slelekal-lets ble ete eben baler el ca Sl 
(COMMyONO I WHEY WO rocasoocobonbcg000Kn5C060a000 2) -| -]| -/| -}| -] -]}] =] -] = 
(OMT bn Roaodeeanpoasooos adpouncecoconondes -| -|] - 1} -} -} -| -|] -| = 
Cra Srasseaerrtciecseive eel eh olarerotioeloferesvarsieine 6/ -/}| -| -| -}| -}] -] 5] 4] | 
Grane sh Dil ake i sam crwee saciteet sree soe siretists -| -{ -| -}| -} -] -] -]| -] 1 
IDEYNGKEIIOT cs coscoosaboccokosoonaL 0 coddacdooase -} -}| -}| -/| -] -] 2] -] -] = 
DOCKS p Visrerctataradate weloretotee here nver ers talelalot syorsTaveia terete 31 | 33 7} -|12) -} -}| -|] -] = 
ETS OCS ee rE oe ee a sf ah si eyri ely Qi cj] =] 6 
Evening primrose........-.-ceecseeeeees it oe 3 a hs) = 5a) ee 
INDEED ee cdndbdoscoupedacdobcbacapcoUnBoos -| 7] -} -] -] -}| -}] -] -] - 
HieldMidod Gentry cierceraceiee secon cericlceoe aes 4{ -| -}| -} -] -} -}| -] -] = 
LID IEW hy aX0) Doh Ga serico cobs aber cen tocaroe aco uerrS 1} -}| -} -}| -/| -}| -]| -|] -| - 
Ib luGib pe leare deanihn henBeoE coon OanDenS Cae SOW Si oi by ies |) =] =] =i = 
Germeantimilletisaeetereren cece 1} -} -] -| -}| -} -}] -]| -|] - 
GOOSCLOOE Faas. foicieieresore aisctotclarecivsteres aterstate ciate UW ep ec eS PS oe Qi al |) 
Greenifoxtallys amauta: ares ene ere ea oie Sise | 2] = 
NS Ker ery Reenantnno: o ca REECOneACOpeSmOoODHOO GOI Co A A PS co Ih Pe ep os 
Hed germuUstard ie ie ciiercaccisiseetneielseieveicetracer -;} 38] -] -| 8] -|] -}] -/] -; = 


; 


—_—sea ee YY eT or 


Pa a Fo 
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Table showing results of examination of samples cf seed in 
7910—Continued. 


NAMES OF WEEDS. 


PERU sa TM maaN ED LILO WV? torero\clole/etelo(s'e\s\cielais\c|e\ciclejs «lb/eVatein’ #0 
HSSUAGS PERULSS tatrasteyafels/ays ais c\cieisie|sisi/cjsivis/ale)sisielerete\ele : 
WESC S CRUD: c's csie eosin Sancodeansoaho a oc 
NIGMSa\ Glee soocangosudoeconsadaosa0de SOobES 
INLESAEEGL 55s BASSE SS e EE CEE Ee 
AVENE UBS DO ebetafel steleserstetesstsial ss jaipialesnssieis| sina e's sisleieis\s sie; e(% 
ACH NBELU LN] UIT rereralevesela/olatels/ lets! eieisisivle/o\s elsyxleleceie's i « 


Mustard........ sohoandcaveceopocucocoucsboo0dE 
Nightaowerine Catebiy:. .. 05.2.0. eo. ecceee 
NV SIMS IN GL Getalars cist ctere ois ia fors:aite}a sisi Gistaye vie'sia/s sieve ais 
ONG WAY PNASS a alsa ais\sicivisnic)vsivis oeisieecie vies 
ORFOV ORCAS ses clewieciniscieisisciscweaiieciistweeoeldas 
Pennsylvania PersiCarla.........<ciccsecece eee « 
HESESUITINY, CUOS Stet storstera tates cevoieis ais cicters cots ayeisiotast onyate 
Peppergrass eVetaiel alaf¥iejeveiaiaic sic lsvsiola sletelaleiels.c ie svs%e siege 
PIP WOOO iacs.c nesses Srolnletoyeveretemetetarsicierste reiciats 
HELIS LILG Were vorsieieicvoieisiaisraleleisveitye\sisiolsieicieweinsleisieiinies 


TAREUAIG SULA petevery chiclive or civic siavoveleisvorssetsis altevarers aichelaievers 


BE SitAU TOSCUG, RTASS< 0c cislsicisesccianseccins 
INETOLGSNAKG BLAST cio icc Cuceew wasiec aie « 
RAIDEVASSiacjate | =e Rprretetarelviate ohiclatarcieisiatretdialsiers kteterers 
EMU OLSH LONGI Gs rs. «,cc njeieisice vied sis Geis cecal wae 
MOU POMS HD octtanh vielsiarsin Sete ccaainise cibaia cine eheegee en 


BECO DESOLUOl criss sisin'ainerrnla sisrcareeon eeilewen cue 


SLEMMSTONS| PUMSO ews iekisecekaesicceec.celinan 


Kinds of seed and number of samples. 


Red clover. 


Alsike clover. 


h clover. 


mot 


Mam 


White clover. 


! 


See ES ear eaten pp eels 


eS 


ra 
oO 


Redtop. 


13 


21 


Kentucky blue grass. 


d 
S 
| af 
wo) s 
Sit 
j2e) |) P= 
1 
8 7 
[hho 
7h fare 
2/11 
Si 
3] 10 


Crimson clover. 


1) 
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Table showing results of examination of samples of seed in 


IQIO. 


r9To—Concluded. 


Kinds of seed and number of samples. 


g 

: fs 

B i) 

NAMES OF WEEDS. i 6 fe g 

Faia eee ae 2 2S 
SS sl | Oa | 2 

S| OS Sal sts |S | 
Son eels ais | S| 
S/2\/sl/S/8/S;S5)/5/5 
SIS S/S el ae IN | elas 
Slendenweralb Suds ieeryecieeersceeieieeiee sire 8} 1] -] = -| -}| 6] 1 
Spinygesid aeeeee erect faibvavalasafs cisie@iatere se eeie(Oh loll mallee ese] eal ea ie et | Utena eee 
Slog eRe Scarce So qenangacosts OE Gadd co hubpages 3] -/| 1] -}| -}| -| =] =] 1 
SUMMERS TASS Ha eayelatnsareis < cverere sci nrelsrelevaleielatelsieieveiotersvers Spa ce et TS a 
Mumibble weeds sists acaoe oes Geon as su ese cee ate she LS Sol lal -|} -/| 1 - 
Whallaooyna S| usagsuooeudcuoc pagosousodapoco0doO Site cee kl A= ih omelet sa eye ge ( 
Vaginia three seeded mercury............... PA eee lee ee ett es lh By il 
Lov EnWehilae dt candansdscondoniases cocmonto 6 - - - 3 - - 1 - 
Walldtbuckwihiea tteeesereeeeereeeriece ner racic -}| -{| -}| -/}] -}| -| -] -/|] 1 
\iGilclirorhe kel esauceranoe mca cHosnoSsoneaobonaade Oey oie Sst ste oy oi} = 
Wiormseedumiustandtemcesseceriecsneraaeer =| 2) =| =i 3) =) a si 
MALT OWA. eciotlattercte iol -it Saisie aera cee Ae ell yeretecerere -| - - -| -| 31 -| -|] - 
Mie OWAG BIS V2 een lyre eieratteraleronetarstaistevelelenersiemiaiaieye -| -}| -]} -| 382]; 1] -| -]j] - 
Ve llowarl ox tailiy cisactaseesecee acheter int on aelerae 6} -}| -}| -] -j| -]|] -| 9] 12 
MEOW TOCKE tas krcicys eioee elem slsisiohs cles eeraerer 1 4} -]| -| 4] =| -] -] - 
WENlOn7 WOOGIE Goce HasdcoonDedasnudSces -/| -| - -| 2} -}| -}] -] - 


Crimson clover. 
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TWENTY-FIFTH ANNIVERSARY EXERCISES OF THE 
MAINE AGRICULTURAL EXPERIMENT STATION. 


The act establishing the Maine Agricultural Experiment Sta- 
tion and Fertilizer Control was signed by Hon. Frederick Robie, 
then Governor of Maine, March 3, 1885. ‘Therefore, the Sta- 
tion was 25 years old on the 3rd of March, 1910. It seemed 
wiser, however, to hold the anniversary exercises in connection 
with Farmers’ Week at the University of Maine. For this 
reason the day selected was Wednesday, March 9, 1910. The 
exercises were held in the Chapel of the University. There 
was a large attendance of the friends of the Station and among 
them many who had long been acquainted with its work. The 
Director of the Experiment Station presided. The proceedings 
follow. 

THE PROCEEDINGS. 


Director Woods—I am very glad, friends, that you are here 
with us this afternoon to help us celebrate the twenty-fifth 
anniversary of the Maine Agricultural Experiment Station. It 
is a little difficult to realize that with agriculture, the oldest of 
the arts, it is so comparatively recently that any very definite 
work either in the way of instruction or investigation has been 
undertaken. ‘The first American College of Agriculture cele- 
brated its fiftieth anniversary about two years ago. It will be 
two years before the fiftieth anniversary of the signing of the 
Act which established the land grant colleges. It was only 
about 60 years ago that a body of German farmers got together 
and decided that they needed the help of investigation along 
agricultural lines in order to solve the problems by which they 
were confronted. This led to the establishment of the first 
agricultural experiment station in the world at the village of 
Moeckern just outside of the city of Leipzig in the province 
ot Saxony, Germany. 


4 


The work in the spread of experiment stations proceeded 
slowly. ‘Thirty-five years ago this winter the Connecticut legis- 
lature passed an act which established the first agricultural 
experiment station in America. 

Twenty-five years ago this winter the Maine legislature 
established the Maine Agricultural Experiment Station and 
Fertilizer Control. This act was signed by Governor Fred- 
erick A. Robie the third day of March, 1885, so that it is now 
six days beyond the day when the Maine Agricultural Experi- 
ment Station was really 25 years old. 

It has seemed to us fitting that we should celebrate this very 
important event by calling some attention to those earlier days. 
So much is going.on, so fast is the world moving, that it is 
very easy to forget the beginnings, small though they were, 
which have been leading up to the improved agricultural con- 
ditions of this State and the whole country as the result of this 
great experiment station movement. 

We hoped that Governor Robie might possibly be with us, 
though with his advancing years we had very little actual ex- 
pectation. We had thought that Governor Fernald would be 
with us also, but at the last he was prevented. He has, how- 
ever, sent his private secretary to speak to us on this occasion. 
I take pleasure in introducing Mr. Kendall L. Dunbar, Private 
Secretary to His Excellency. 


REMARKS BY KENDALL L. DUNBAR, PRIVATE SECRETARY | TO 
THE GOVERNOR. 

Mr. Chairman, Ladies and Gentlemen:—The Governor told 
me this was the twenty-fifth anniversary of the Experiment 
Station and I allowed that that was probably the reason that 
he was sending me over here to speak to you—somewhat in the 
nature of an experiment. I wish to state, however, that it was 
imperative for the Governor to be elsewhere today. 

A Governor, I find upon more or less close association with 
one, is expected to know all about everything that comes along. 
He must be ready on tap to talk learnedly about the past and 
present, of theology, law, commerce, education, farming, poli- 
tics, the rights of women and the wrongs of men, and other 
live subjects, as well as some which, no doubt, he wishes were 
dead and buried. ‘These are some of the things that a Gov- 
ernor is supposed to know, and more than that, at his peril to 
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forecast with accuracy the future of all these topics—and not 
get on the wrong side. But, of course, a private secretary it 
is not to be assumed knows all these things, so that you will 
only expect me to speak briefly, and not much more than to 
bring you the most cordial and hearty greeting and good will 
of Governor Fernald, chief executive of the State of Maine, 
which I do. 

I appreciate the fact and I am proud to speak for a governor 
who on all occasions and in all places, when it seemed fitting, 
has never thesitated to say to the people of his State that his 
home always has been, is now, and he hopes and expects always 
will be, upon the farm. 

I believe, I am confident, that that will reach the right place 
in the hearts of many a young man in the State, and go far to 
hold or send him to a work that more and more demands 
brains, energy, and common sense to achieve success—not in 
the field of law or medicine, of the ministry or commerce, but 
right here on God’s broad acres in the State of Maine. 

Twenty-five years, Mr. Chairman, is a short span in the life 
of a State, but in that period Maine has grown in wealth, has 
increased in valuation $175,000,000. We may well believe that 
many of those millions are due to the broad influence, radiating 
to the four corners of the State, of this great institution that 
has been reared in the valley of the Penobscot by the faith and 
sacrifices of our own people. And I believe we are just enter- 
ing upon an era of prosperity and of usefulness—for we must 
not inculcate the folly of measuring our progress wholly by the 
yardstick—that the next quarter of a century will eclipse by 
vast strides any like period in the history of the State. And 
why? Our fathers builded upon the firm foundation of a Con- 
stitution that declared its purpose to be to establish justice, 
insure tranquility, promote the common defense and secure to 
themselves and their posterity the blessings of liberty. Upon 
those fundamental principles we have erected our statutes of 
education, of morality, of religion, of temperance, of the public 
health, of charity, and no people that keeps its face turned 
toward these eternal truths can reach any other goal than that 
which all people know it were better to strive for. 

Director Woods—Maine has been fortunate in its executives, 
not only in the Governor’s chair, but in that which, since the 
establishment of the State Board of Agriculture, has had much 
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to do with our common people: first the Secretary and now the 
Commissioner of Agriculture. 

We have not had a great many men who have occupied these 
positions, but they have been excellent men. Dr. Ezekiel Holmes, 
the first Secretary of the Board of Agriculture, acting at a 
time when work on boards was comparatively new throughout 
the land, laid out in clear and unmistakable manner what has 
led to success in that department. He was followed by Mr. 
Goodale and he in turn by the men still living who have and 
are still carrying forward in ever increasing efficiency the work 
so excellently begun. 

We deem it very fortunate that we have at the present time 
as Commissioner of Agriculture, a man well fitted to harmonize 
the agriculture of the State so that there is no discord. With 
a voice that can be heard from Kittery to "Quoddy and from 
Monhegan to Fort Kent he tells that we must work in harmony 
and that we must work. 

I take pleasure in introducing to you Hon. A. W. Gilman, 
Commissioner of Agriculture. 


REMARKS BY Hon. A. W. GILMAN, COMMISSIONER OF 
AGRICULTURE. 

Mr. President, Ladies and Gentlemen :—It affords me great 
pleasure this afternoon to represent the State in the capacity 
that Ido. The Experiment Station in its early days sometimes 
encountered very stormy seas. ‘The average man, although he 
was fairly intelligent, had little faith in scientific or book farm- 
ing; consequently the experiments that the Station was work- 
ing out for the benefit of agriculture were received by the 
farmer with a great deal of doubt. I can remember very dis- 
tinctly when the distinguished gentleman from New York who 
is to make the address this afternoon attended a farmers’ insti- 
tute in my section of the State, and was trying to demonstrate 
some scientific principles that the Experiment Station was dis- 
covering. ‘These were so much at variance with the views of 
one of the leading farmers who had been fairly successful in 
stirring the soil without any knowledge of science as applied 
to agriculture that he vigorously opposed the new methods and 
severely denounced the Director of the Station and all book 
farming and declared that all such teachings were false. That 
was the way that the work of the Experiment Station was re- 
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ceived by the farmers in all sections of the State. The Station 
was persistent in presenting these new truths, and these were 


‘the first steps towards better things in agriculture. 


The Experiment Station has done for Maine a great deal; 
it has accomplished much. When holding a farmers’ institute 
in Aroostook County a short time ago, one of the large farmers 
there who had 120 acres under the plow, said to me: ‘‘The 
Experiment Station of this State has been worth more to the 
great industry of this country, potato culture, than the Station 
has cost from its original organization up to the present day.” 
Today all of the intelligent farmers are guided largely by the 
information that they have gathered from the Experiment Sta- 
tion. The Government has spent millions of dollars in research 
and investigation and our Station has done as much of this 
work as any station in the country; and the agricultural people 
of Maine are directing their farm operations largely by the 
information that it has furnished. 

Maine is the great agricultural section of the East. She has 
more good acres of tillable land today than all the rest of New 
England combined. What Maine needs is more intelligent agri- 
culture. 

It affords us great pleasure to consider just a moment the 
men who have been at the head of this Experiment Station. 
They are men of exceptionable ability. Dr. Jordan, a man of 
great energy and personal influence, devoted the best of his 
years to investigating the agricultural conditions of Maine. He 
possessed that rare tact and discrimination which made him a 
leader of men, and by his persistent energy and determination 
to instruct the farmers by personally meeting them in their 
own field and explaining the conditions and the character of 
their soils, he soon convinced them that the work of the Experi- 
ment Station was doing much to advance agriculture ; and there 
has been an increasing interest among the farmers in the Ex- 
periment Station during the entire life of the Station. Dr. 
Jordan became such a distinguished investigator that the great 
State of New York offered him greater advantages than Maine 
could, and he has created for himself a national reputation and 
is second to none in his profession. 

Dr. Woods than became Director of the Experiment Station 
and under his intelligent, careful guidance it has been doing a 
ereat work and the people of the State of Maine have always 
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accepted and adopted his work and today there is no experi- 
ment station in the country whose director the people have 
greater confidence in than the people of Maine have in Dr. 
Woods. 

This Station has been worth more to Maine by being fortunate 
enough to have but two directors during its history, so that 
there have been but two policies or practically but one as Dr. 
Woods took up the work laid down by Dr. Jordan and carried 
it along with the same degree of success. One of the most 
gratifying things about this to the rural people and the farmers 
of Maine is the fact that these were both Maine boys. It has 
been said that Maine is a good State to emigrate from, but we 
believe that Maine.is a pretty good State to stay in. 

The farmers of the State stand by the Director of the Sta- 
tion; they are for him and with him, and that is a great thing. 
If you do not have confidence in your captain, what does it 
amount to? ‘The State is doing more for agriculture than it 
ever did. You should have heard the State Dairy Instructor 
this morning plead for better agriculture and for union of 
efforts—to get together to organize associations so that we 
might have the benefit of the whole interests of this State. 

The legislatures of our State are never stingy along the line 
of agriculture. We have never asked for an appropriation that 
has not been willingly granted. 

The dignity and respect of agriculture were never as fully 
admitted as now. The rural people have greater faith in the 
possibilities of this industry and our city cousins love to talk 
about it. By the aid of this Station and the united effort of all 
the agricultural forces of the State we predict for the new agri- 
culture that Maine is to adopt, a more intelligent, profitable ad- 
vance than she has ever known before. 

Director Woods—The Experiment Station from its beginning 
has been fortunate in its board of control which we call the 
Station Council. I want to briefly refer to two members of the 
first Board of Control of this Station who have done very much 
for agriculture in Maine. The Hon. Z. A. Gilbert was at the 
time the Station was established the Secretary of the Board of 
Agriculture and he became a member of its Board of Control, 
Those of you who knew Mr. Gilbert in those days knew a 
constructive man who, after he had made up his mind, went 
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persistently through to the end. He was and is a writer in 
the State. 

Another member of that Board has done in a quiet way 
perhaps more to influence agricultural thought in this State than 
any other man. He was also an editor and writer—a very 
prolific writer. Hon. Samuel L. Boardman is known to many 
of us here very likely by his connection in later years with the 
Bangor Daily Commercial. Mr. Boardman along agricultural 
lines is what one might term an idealist, and yet he was a care- 
ful, clear and luminous writer on cubic that had to do with 
practical agriculture. 

I hoped that Mr. Gilbert would be with us today. Appar- 
ently for some reason he was disappointed, as only a few days 
ago he told me that he would be here, but we must remember 
that these people are not longer young and it is not easy for 
them to say where they will go and when they will go. 

Mr. Boardman is at the present time spending the winter in 
New York so that it is impossible for him to be with us, but 
he has written me a personal letter, which with your permission 
I will now read. 


Lrerrer FRomM Hon. SAMUEL L. BoARDMAN. 
My Dear Dr. Woods: 

I am glad to know you are to observe in an appropriate and 
public manner, the passing of the quarter-centennial of the 
establishment of the Maine Experiment Station, and write to 
thank you for an invitation to be present. First of all, I wish 
to express my regret that it is impossible to accept your most 
generous invitation and to say it is far more important that 
you are to have with you men who were closely connected with 
its official establishment and with the first years of its work, a 
feature of most happy recognition in the day’s program. I 
refer to Hon. Frederick Robie, then Governor of Maine, who 
signed the bill by which the act creating the Station became a 
law, who was, for a full decade of years, State Master of that 
influential organization, the order of Patrons of Husbandry; 
and to Dr. Whitman H. Jordan of New York, Director of the 
Maine Station for the first eleven years of its work—both of 
whom are to address you. 

In general we do not give sufficient attention to the begin- 
nings of things. In this day of invention and discovery, when 
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we are recording history so rapidly, when so many surprises 
constantly open to us in nearly all fields of science, thought and 
effort, we are so bewildered by real achievements which become 
actual and which we once thought impossible if we thought of 
them at all; that we forget the real inception and infancy of 
important matters in life after they have attained prominence 
and value, and after we realize we could not get along without 
them. The early history of many important subjects so quickly 
vanishes, that we should stop at all great days in the record, 
and make a reckoning of what has been accomplished while 
those who took part in them are with us to witness to their 
truth. As) for the future, results of the present leadmus sua 
believe they will take care of themselves. 

The occasion you observe is one of those great days, and it 
is well to recall the event that we may note the vast strides in 
our better farming methods within the quarter-century. 

Although the act establishing the Experiment Station was 
not approved until 1885, it is significant that four years previ- 
ous to this, in 1881, the State Board of Agriculture called atten- 
tion to the necessity “for legal action in the control, inspection 
and sale of commercial fertilizers in order to protect our farm- 
ers against fraud in their use”; while in 1882, the Legislature 
being in session, the Board of Agriculture again recommended 
the establishment of an experiment station at the State College. 

I speak of this action on the part of the State Board of Agri- 
culture to show that it was that body of progressive men which 
was really the Board of highest authority and influence in ad- 
vanced farming in our State. ‘They were the foremost to take 
steps for improvement; the originators of new schemes for 
rural betterment; the first to aid whatsoever could make for a 
more profitable agriculture. Those men wrought better than 
they knew—for such work as they did then, would, in the light 
of today, be given prominence as of superior value, approved 
with greatest emphasis. 

Just here I wish to say that I believe a state organization 
having an official connection with each county through a legally 
recognized member who is paid for his services is the only true 
society or board by which a system of public agriculture can 
be best administered. Such a man should be a representative 
farmer, widely acquainted with the physical features of his 
county. He should know the character of its soils; its im- 
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proved and its unimproved lands, capable of yielding profitable 
crops; its forests, trees and orchards; its waterpowers and in- 
dustrial facilities of all kinds; its livestock and its markets; its 
agricultural, educational and social organizations; the work of 
the granges and of farmers’ institutes; the particular line of 
agriculture for which the county is adapted, and the different 
agencies for the betterment of country communities in their 
relation to the life of rural residents as apart from those who 
live in cities and large towns. Such an organization should be 
above politics, for agriculture should not be a factor in politics. 
Its best development is a problem of the State and while I 
believe in every wise agency for its promotion I yet believe 
better and greater results would come from such an organization 
as is here outlined, than from any other body that has ever been 
given legal authority in this field, so far as I am acquainted 
with organized agencies for such work in our country. 
Twenty-five years ago agriculture in Maine, looked at in the 
improved light of today, was somewhat primitive—at least when 
compared with the better and higher classes of work. It was 
more after the old order, for the new order had hardly been 
introduced. ‘There was, moreover, much opposition to an ex- 


periment station, among farmers, as there was later, opposition 


to the introduction of the Australian Ballot Law among many 
light-weight politicians. While our farmers thought experi- 
ment stations would do for old world countries where farmers 
were ignorant and the soil had been cropped for centuries, we 
did not need them in the new world where our farmers read 
agricultural newspapers and knew all that was worth knowing 
about farming. 

Yet opposition to the establishment of the station was no 
greater in Maine than in other States. Even in the great State 
of New York opposition to the Geneva Station was as decided 
as that to our own station at Orono. Dr. Jordan, in his ad- 
dress at the quarter-centennial of the New York station at 
Geneva, August 20, 1907, spoke of the opposition in that State, 
quoting what the New York Sun, then controlled by that great 
editor, Charles A. Dana, had said about it when its trustees 
went to the Legislature for aid in its work. This is the lan- 
guage which it used: “From top to bottom the station and its 
operations have been a fraud on our farmers and taxpayers. 
In the name of New York’s insulted farmers, and in the name 
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of good government, we demand of the Legislature to abolish 
the Geneva Agricultural Experiment Station. It is a humbug.” 
Yet the Geneva Station now lives and received from the Legis- 
lature in 1908, the sum of $89,500. Of this, $20,000 was for 
scientific research, $10,000 for fertilizer inspection, and $3,500 
for the inspection of feeding stuffs. What do you know about 
this for a humbug? 

Another source of opposition may be mentioned. The Maine — 
Station was connected with the State College and the Coliege 
was then young and with small influence. To be sure it had 
graduated its first class of thirteen, little more than a dozen years 
before, it had five or six college buildings including a labora- 
tory in common use by college and station, but it was obliged 
to crawl upon its hands and knees to the Legislature to get a 
few thousand dollars a year for most urgent needs. The out- 
break of pleuro-pneumonia in the college herd had made it 
necessary to destroy the animals, and the Legislature had been 
asked for an appropriation of $5,000 to repair the loss. ‘There 
was a division in the public mind upon the wisdom of such 
action regarding the herd and in asking for an unusual appro- 
priation, which did not add to the harmony of feeling in sup- 
port of the station—if, indeed, it did not operate against it. 

As this was but a year after the station had been organized 
and before it had shown any distinctive work, the station and 
the college both suffered from that public calamity. It led, 
however, to the enactment of better laws for protection to the 
livestock of the State from the introduction and spread of 
contagious diseases. 

The State has been exceedingly fortunate in having as its 
chief staff-workers men born in Maine, known to our people, 
acquainted with our State and its agriculture, and educated 
for their work at our own State College, in other great educa- 
tional institutions of New England and by post-graduate studies 
at foreign universities and experiment stations. The late Wal- 
ter Balentine was its first acting Director. He was a graduate 
from our State College and afterwards had worked at other 
stations, studied in Germany and was connected with the sta- 
tion until his death in 1894. For the first eleven years of its 
work, Dr. W. H. Jordan was Director—a graduate of our State 
College and since 1896 Director of the New York Experiment 
Station, where he has done magnificent work and placed the 
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Geneva station among the foremost institutions of its kind in 
this country. The present Director returned to his native State 
to succeed Dr. Jordan in 1896, after having graduated at a lead- 
ing university in another New England State and where he had 
already attained distinction in experiment station work. It may 
also be worthy of mention that two of the leading agricultural 
journals in the State did yeoman’s service in making the real 
purpose and work of the station known to our farmers, and in 
allaying public opposition to it,—the editors of each journal 
having been appointed as members of the Station Council. 

It is impossible, in the brief manner in which I am writing, 
to give particulars of the growth and work of the station during 
its earlier years, while it is unnecessary, as such work is known 
to the whole State and evidences of growth and vitality are all 
about you. From a laboratory and business offices loaned by 
the State College in 1885, to its present beautiful and commo- 
dious buildings—one of which bears an honored name—with 
their most serviceable equipment; and from a force of two or 
three clerks and special workers, in 1885, to a staff of twenty- 
five skilled and educated persons in a dozen departments of 
administration and science, in 1910—marks a degree of progress 
that is full of achievement and success. Such is the record of 
your station. 

When it comes to results, however, those which show better- 
ment in your agriculture cannot be given in so few words as 
I have just used. The departments of the station are now so 
well systematized that original investigation or research work 
is entirely distinct from that of special inspection required by 
law—the Director having charge of both divisions with a labor- 
atory force assigned to each. 

Time would fail me should I attempt an enumeration of the 
Wise measures accomplished by the station for the everlasting 
good of Maine agriculture. Could I tell you about the im- 
proved practices and the judicious laws for which we are 
directly indebted to the station, it would fill a volume. Look 
you at the annual reports and special bulletins for twenty-five 
years, and see for yourselves. 

The many methods of demonstration, the farm mixing of 
chemical fertilizers, the work of spraying, our better protection 
from injurious insects, management of the model farm in or- 
charding—too early yet for positive lessons but abundant of 
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promise for the future—together with solid laws, just and pru- 
dent in their terms of enforcement, regarding the inspection of 
agricultural seeds, commercial fertilizers, commercial feeds for 
farm stock, foods and drugs (laws which give protection against 
a system of adulteration and fraud that was becoming alarm- 
ing) are too important to be passed unmentioned, or their value 
underestimated. ‘The one lesson of the growth and spraying 
of potatoes as demonstrated by Director Woods in Aroostook, 
has been worth more to the farmers of that single county, in 
the cultivation of this crop alone, than the whole college and 
station have cost the State from their original establishment 
until now. 

Could I stop with mention of a result more convincing or 
more overwhelming? And yet I must stop, expressing the hope 
that March 9, 1910, may be to you the best red-letter day of 
which you have had many in the quarter-century now closing, 
and of which I trust you may have many in the future. 

I remain, 
Most sincerely, 
SAMUEL L. BoaRDMAN. 


Director Woods—When 25 years ago the legislature estab- 
lished the Maine Agricultural Experiment Station they gave it 
no home. ‘The Maine State College instead of having chemi- 
cal laboratories then had but a single laboratory. A board par- 
tition was built across that laboratory and the College shared its 
facilities with the new Station. And so commencing at that 
early beginning the Experiment Station has been closely asso- 
ciated with the Maine State College and then later with the 
University of Maine. We are very glad to have our home 
here on the campus and proud of the fact that we were a part 
of the State College which has become a great university and 
which will become greater and greater as the years go on. 

We have been fortunate in a way in having only two directors 
to the Station, as it has made possible more united action than 
if there had been frequent changes in administration. Both the 
first director and the present director of the Station appreciate 
that in chemistry, which has been the leading line of work in 
the Station, we have been still more fortunate in that from the 
very organization of the Station down to the present time we 
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have had the same chemist. It is my great pleasure to intro- 
duce to you Mr. J. M. Bartlett, Chemist of the Maine Station 
for the twenty-five years it has existed. 


REMINISCENCES OF THE CHEMICAL DEPARTMENT. 
James M. Bartlett. 


When our chairman was making up the program for this 
occasion he said I would be expected to say something because 
I was the only member of the Station Staff who had been con- 
tinuously connected with it since the Station was first estab- 
lished. When I asked what I should be expected to talk about 
he said that ten or fifteen minutes given to reminiscences of the 
chemical department would be sufficient. Now I fear that I 
cannot do the chemical department justice in that length of 
time, and if it seems to you when I have finished, I have not 
said much for this department, you must not assume that it has 
done but little, but that it has done entirely too much to be 
covered in that length of time. 

Before speaking of the chemical department I want to say 
just a word about the thing that always impresses me most 
when I stop and look about, and that is, the marvelous change 
that has taken place in the appearance of the campus since the 
time the Station was started 25 years ago. Those of you who 
did not see the place at that time cannot realize how great this 
change has been. The only college buildings then, aside from 
a few residences, were Oak Hall, the Commons, White Hall, 
which occupied the present site of Wingate, Fernald Hall, and 
the wooden workshop in the rear. Very few of the trees that 
now adorn the grounds were high enough to show above the 
snow in winter and many of them were not planted. Along 
the street leading to the village of Orono there were no trees 
higher than a man’s head and no residences between Orono and 
the Mt. Vernon house. ‘There were no electric cars, and the 
only public conveyance was Uncle Ben’s bus, which together 
with its genial owner will always be remembered by the older 
graduates as a part of college life. 

For reminiscences of the chemical department I have made 
a few brief notes. After receiving my appointment as assist- 
ant chemist in the Maine Experiment Station, I came to Orono 
about May 1, 1885. Professor Balentine at that time was act- 
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ing director, Professor Jordan not arriving until about July 1. 
We began the first chemical work in a corner room in Fernald 
Hall, now occupied by the professor of pharmacy but at that 
time the office and private laboratory of Professor Balentine. 
In this room we analyzed about 50 samples of fertilizers, repre- 
senting 28 different brands, and this covered the chemical work 
of inspection for that season. Through the generosity of Pro- 
fessor Aubert space was allotted us in the main laboratory and 
a room 15 feet wide running the whole width of the building, 
was partitioned off during the summer vacation of the college. 
This was used as the chemical laboratory of the Station for 
about two and one-half years. We moved into this room late 
in the summer and were kept busy during the fall and winter, 
making many analyses of fodders, feeds, etc., used in connec- 
tion with feeding and digestion experiments started by: the 
director. 

It no doubt was fortunate that we were busy, or I fear that 
we should have been homesick ; for at that time the long vaca- 
tion of the college came in winter and the campus looked de- 
serted and desolate during the winter months. The thing that 
I recall most vividly about the first winter at Orono is the great 
snow storm, one of the largest ever known, I think, in this part 
of the State, which so effectively blocked the railroads that no 
western mail got through to Orono for five days. Travel in 
the streets was practically suspended and had it not been for 
the introduction of the Norwegian mode of winter travel, on 
skis, at about this time, I fear the Station would have been 
closed for several days. As it was, the Station force consist- 
ing of the Director and Chemist made their way across the 
fields from the village to the college building on those useful 
but somewhat treacherous snowshoes. At the beginning of the 
second year the chemical work had so much increased that a 
second assistant in the person of Mr. L. H. Merrill was ap- 
pointed. The next year, 1887, was the banner year for all 
stations when the National Government passed a bill giving 
each state $15,000 to establish an experiment station. With 
this great increase of funds, more room was necessary not only 
for the chemical department but for other departments which 
were soon established. Therefore, the trustees very readily 
consented to construct a building which is the core or middle 
portion of the building we now occupy. Late in the fall our 
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Station building was completed and we moved into what we 
considered a very well equipped and convenient chemical labor- 
atory. From this time on till 1895, nearly all the chemical work 
was done by Mr. Merrill and myself in two rooms of this build- 
ing. In 1895 the Station made some dietary studies in co-opera- 
tion with the United States Department of Agriculture, and an 
assistant chemist was secured to do this work. 

In 1896 good fortune befell our director and he was called 
to take a like position in one of the largest stations in the coun- 
try. This call we considered a great compliment not only to 
the man but to the Station and to the State as well; but, of 
course, we felt the-loss most keenly of one with whom we had 
been closely associated for so many years not only in our work 
but outings also, and it seemed as though the Station which 
had attained such a good standing under his guidance must also 
feel the loss. The trustees, however, in filling the position made 
vacant by Professor Jordan’s going, were extremely fortunate 
in selecting a man whose training and ideas of what a Station 
should be coincided so well with those of his predecessor, con- 
sequently the work went on almost without interruption. With 
the coming of Prof. Woods considerable more food of man 
work was added which necessitated the appointment of two 
assistant chemists. 

Since that time the chemical force has varied somewhat with 
the amount of work there was to do, but at no time has there 
been less than four and sometimes as many as seven men in 
the laboratories. 

In 1889 a fine new office for the Director and a chemical 
laboratory for the food work was added to our building. As 
time has gone on the chemical work required on account of the 
inspections has greatly increased; not only has the fertilizer 
work increased about four-fold, but two new inspections, feeds 
and food and drugs, have been added. Upward of 600 sam- 
ples of feeds and 800 to 1,000 samples of food and drug ma- 
terials are examined each year. We have now four well equip- 
ped chemical laboratories, any one of which is larger than the 
one we first occupied in Fernald Hall. The work of the chemical 
department aside from the inspections has been largely along 
the line of plant and animal nutrition investigations. Some of 
this work has been planned and carried out by the department 


itself, but considerable of it has been done in conjunction with 
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other departments. This work, particularly the digestion ex- 
periments, involved a large amount of chemical analyses and 
some years occupied a large part of the time of the chemists. 
The time allotted me does not permit of any more than this 
passing mention of it. 

Of late years the time of the chemical department has been 
diverted more and more from lines of investigation to inspec- 
tions and control work. With the present force and means this 
seems to be a necessity, but it does not signify that we think 
there are no more chemical problems in agriculture to be inves- 
tigated or a place for chemistry in scientific agriculture. On 
the other hand, we do most sincerely believe there is no other 
one science so closely associated with it. We believe that a 
good knowledge of chemistry is essential to the professional 
agriculturist. For instance, the agronomist encounters so many 
problems in-the handling of soils, manures, fertilizers, feeds, 
etc., that involve a knowledge of chemical relations, that a good 
chemical course is the best foundation for success in this pro- 
fession. 

Bacteria just at the present time are attracting much attention 
in the problem of plant nutrition, but the changes brought about 
by these little organisms are largely chemical changes and they 
are really microscopic chemists working in nature’s laboratory. 
Therefore, the bacteriologist should have a good chemical knowl- 
edge in order to understand the work of his little assistants. 

The economic entomologist is dependent on chemistry for his 
insecticides, the plant pathologist for his fungicides and culture 
solutions, and the biologist for his antiseptics and anzesthetics. 
We do now and have always believed, in a chemical training 
for what we consider the highest position in the agricultural 
profession, that of an experiment station director, and to sub- 
stantiate this claim we can cite some of the most successful 
directors in this country and Europe who were trained as 
chemists. 

Director Woods—I said that 35 years ago the first agricul- 
tural experiment station in America was established in Con- 
necticut. It so happened that it, as in the case of the Maine 
station, was dependent upon the charities of a college for a 
home. And it also so happened that I entered that college as 
a freshman and began to hear about the experiments and about 
the men who were working in the Connecticut Experiment Sta- 
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tion. Among them was one that came later to be professor 
of agriculture here and was for the first three months the 
Director of this Station. Professor Walter Balentine was a 
man who contributed enormously to the Maine agricuiture the 
short time that he was here. It is one of those things hard 
to understand and well nigh impossible to accept that in the 
accidents of life a man like Walter Balentine is taken out of the 
activities when he has just begun to labor in a field where he 
was greatly needed. And so for a moment I would like for 
us to stop and pay a passing tribute to this man who in those 
first days, before the director of the Station could arrive, acted 
as its director. 

Two years later, when I was a Junior, there came to that 
Connecticut College to assist in the work begun in that first 
American Experiment Station, a young chemist with whom I 
was associated in work for the year. The friendship then 
formed has strengthened as the years have gone on. Having 
something of a common training and many ideas alike, it was 
possible when I came here to succeed him, to follow the lines 
that he had so thoroughly blocked out. 

No graduate of this College has contributed more to its 
honor, to its success, or has given more luster to its name than 
the first director of this Station. I told him when I met him 
in Boston last week that he could never understand how grati- 
fied I was when I received his letter saying that he could come 
to give this address. I would hardly know where to have 
turned for a man equal to the occasion if we could not have 
had Doctor Jordan. 

It is with great pleasure that I introduce Dr. W. H. Jordan, 
the best known alumnus of this University, the first director of 
this Station and the present director of the New York State 
Agricultural Experiment Station. 


Conpitions Wuicu Limrr AGRICULTURAL EFFICIENCY. 
Whitman Howard Jordan, Sc. D. 


This occasion is one that appeals strongly to my sense of 
personal relationship. The real gratification that I experience 
in participating in this event, to which I frankly confess, has 
its source very largely, I am sure, in past associations. I can- 
not forget, I would be ashamed to forget, that this is my native 
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State, and this, my Alma Mater. It is not mere sentiment to 
declare that he who is not conscious of an abiding kinship with 
that land on whose soil eight generations of ancestors have 
lived during more than two and a- half centuries, has lost a 
precious birthright, and is an Ishmaelite indeed. Nor is he less 
degenerate who forgets his indebtedness to that institution 
where he attained a larger vision of life and its possibilities. 

I am also moved by the thought that at this time, when we 
celebrate a recognized achievement, I am permitted to meet 
with friends, who labored with prophetic zeal during years of 
severe trial and discouragement in the organization and devel- 
opment of new agencies that now occupy a conspicuous place 
in eonserving and promoting our national well being. Those 
of you who have confronted popular misunderstanding, be- 
seeched legislatures and campaigned the State, in the interests 
of a more enlightened agriculture, may be pardoned a feeling 
of exultation, now that even the great universities of the land 
are eagerly announcing their devotion to the cause of agricul- 
tural education, and the captains of industry are insisting that 
the preservation of our national strength must be accomplished 
through a widespread education of the rural people in the 
facts and principles of a rational farm practice. It is not too 
much to claim that a readjustment of educational means and 
methods, the essentials of which were embodied in the Morrill 
Act of 1862, has been slowly but surely preparing the people 
of this nation to understand, and effectively meet, the great 
conservation problems that are now forced on us through the > 
profligate waste of our vast resources of soil, forest and min- 
erals. It seems to me that Dr. Fernald and those who were 
his co-workers more than forty years ago in initiating an epoch- 
making type of education should now regard with much satis- 
faction the fruit of their labors. 

But our interest today is in a single institution and a single 
state rather than in questions of national scope. It is twenty- 
five years ago last Thursday since Governor Robie signed the 
act that created the Maine Fertilizer Control and Agricultural 
Experiment Station. I had the honor, as you know, to be the 
first director of the station, the fourteenth of its kind to be 
established in the United States. My connection with the insti- 
tution, which covered a period of eleven years, was initiated by 
a telegram received by me at State College, Pennsylvania, in 
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March, 1885, from Hon. S. L. Boardman, announcing that the 
station was to be organized and asking if I would become its 
director. I quickly concluded to accept the offer, a decision that 
I have never regretted. Because I could not at once leave my 
duties at the Pennsylvania State College, Prof. Walter Balen- 
tine consented to become Acting Director of the station for 
three months, a position which he could not have filled more 
faithfully and successfully had he expected to permanently 
assume the directorship of the institution. When I reached 
Orono late in June Prof. Balentine transferred the work to me 
in excellent condition and placed at my service wise and helpful 
counsel that proved so valuable to me during the years, all too 
few, that I was permitted to have him as an associate. 

Although I was the first director of the station I was not the 
first active and permanent member of its staff. Mr. James M. 
Bartlett, who was associated with me in chemical work at the 
Pennsylvania State College, was elected Assistant Chemist to 
the Maine Station in April, 1885, and at once left Pennsylvania 
to take up his new duties, and during the entire existence of 
the station he has been a faithful and efficient member of its 
staff. The only time at which I knew him to be in danger of 
lesing his position was a few strenuous moments following his 
persistent attempt to administer a wash bottle baptism to Presi- 
dent Gilbert and Dr. Fernald when they were vainly trying to 
repel his purpose and pay an official visit to the station labora- 
tery. If you ask him about the event doubtless he will be able 
to recall it. During the first year of the station’s life two other 
members were added to its staff, Prof. L. H. Merrill and Prof. 
Gilbert A. Gowell, both of whom served the institution for a 
long period. 

Those of you who know the Maine Experiment Station only 
as it now exists with its generous maintenance fund, its able 
staff, its varied activities and its established influence in many 
directions, can have little realization of the circumstances that 
attended its formation and early efforts. I want to present to 
you as best I can a picture of the station as I knew it in its 
infancy. ‘That was a day of small things. The Board of Man- 
agers was small in number, being composed of only five mem- 
bers, but when I name those men, Prof. Walter Balentine, Hon. 
Z. A. Gilbert, Hon. S. L. Boardman, William Downs and Ben- 
jamin F. Pease, you will see that it was not small in courage, 
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or in its purpose to make efficient the institution placed in its 
charge. 

As evidence of the loyalty of purpose of this first station 
board I may refer to the fact that nearly all the samples of fer- 
tilizers analyzed by the station in the spring of 1885 were col- 
lected in various part of the State by Prof. Balentine, Acting 
Director of the station, and Mr. Gilbert, President of the Board 
of Managers. Whoever has done this disagreeable work can 
realize that these men who were connected with large affairs 
were making a great personal sacrifice in order to promptly and 
effectively accomplish the ends for which the station was organ- 
ized. The spirit of economy in which this was done is shown 
by the fact that it cost only $37.82 to collect thirty-four sam- 
ples taken at points all the way from Presque Isle to Portland, 
a refreshing example of economical public service which I trust 
is not yet considered as old-fashioned in this State. 

But if the Board was small it was numerically on a par with 
the fund which it had to expend. I suppose the Maine legis- 
lature considered that it took long chances in turning over 
annually to the new institution as much as five thousand dol- 
lars, and was induced to do so, I fancy, largely by keeping to 
to front the argument of the commercial advantages of inspect- 
ing various commodities rather than the value of scientific in- 
quiry. We have been slow to see that a body of well founded 
knowledge is our most valuable agricultural asset. With so 
small a fund you can easily understand that at first the station 
was not a very pretentious affair either in the space it occupied 
or in its equipment. My office, and the only office, was Room 
No. 7 in White Hall, that first college building, well remem- 
bered by the older students, that subsequently disappeared in 
smoke and ashes, a fate that it would have met earlier had not 
I one day extinguished a blaze in Prof. Hamlin’s class room 
caused by his thoughtfully depositing a wooden model close 
behind a rampant sheet iron stove. In this office I was my own 
stenographer, clerk, bookkeeper and editor, but how my salary 
was divided between my several functions was never deter- 
mined. I do remember that it did not impress me as large 
enough for a composite salary. The station chemical laboratory 
was a room in the east end of the college laboratory partitioned 
off from the space occupied by students. In this room, what 
time we were not in the basement wrestling with Prof. Aubert’s 
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gas machine, the director and his staff of one or two men were 
fellow workers in whatever chemical analyses were performed. 
Surely it was a day of small beginnings when we all served in 
any capacity that the furtherance of our work demanded, 
whether with the workman’s tool or with the crucible and 
balance. 

But the station under its original form of organization had a 
brief life of less than three years, for on October 1, 1887, it 
passed out of existence and early in 1888 was reorganized on 
a broader and more liberal basis as a department of the Maine 
State College. During this preliminry period we had a dimin- 
utive staff and limited resources. Because the station came 
into existence during the adolescent period of station develop- 
ment in this country, and with a staff handicapped by both phy- 
sical and official adolescence, it would be too much to say that 
our efforts produced a marked effect in Maine agriculture, but 
we worked earnestly and followed the best light we had. In 
the first two years, we published three very modest reports and 
twenty still more unpretentious newspaper bulletins. A few 
aays ago I explored my library and found copies of these docu- 
ments, some of which I have brought to show you. [I shall not 
forget the remark made by the President of the Board at the 
close of its final meeting. As we rose to leave the room, Mr. 
Gilbert said, ‘““We have the satisfaction of knowing that we have 
expended every dollar of the State’s money honestly and for the 
purposes for which it was appropriated.” 

In March, 1887, a long hoped for event occurred which was 
the passage by Congress of the Hatch Act, appropriating an- 
nually $15,000 of federal money to each state and territory for 
the purpose of maintaining an agricultural experiment station. 
I do not know how other station directors were affected, but I 
was exultant, boisterously so. I saw ahead days of peace and 
pienty, devoid of the annual period of anxiety when a new and 
often skeptical legislature must be labored with to secure the 
continuance of a necessary maintenance appropriation. ‘The 
stability of the federal aid to state stations, without effort on 
the part of individual institutions, is a proper cause for devout 
thankfulness. It is most irrational, indeed it is most unfor- 
tunate, when the head of a state educational or scientific insti- 
tution, because of a periodical legislative campaign, is com- 
pelled to endure great anxiety and a drain upon his energies 
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that should be wholly expended in other directions. If an in- 
stitution is worth maintaining at all it is worth placing on a 
permanent and definite basis that admits of the operation of 
continuous and uninterrupted plans. In several states, college 
presidents and station directors have been criticised for fre- 
quenting the halls of legislation, but their critics do not realize 
how dependent upon such activities of these officials have been 
the development and progress of agricultural education and 
research. These public servants have done this work because 
a system of annual or biennial appropriations have rendered it 
necessary, and in many cases, because no one else would or 
could do it. 

The Hatch fund became available early in 1888 and with it 
came a new station building, an enlarged staff and broader 
activities. From that time the station has made steady prog- 
ress, I believe, in efficiency and in its helpful relation to Maine 
agriculture. It is safe to say that all phases of agricultural 
production in this State are handled more intelligently because 
the station has existed. I congratulate my long-time friend, 
its director, and his staff, upon their achievements. I will not 
further ask your attention to the detailed history of the station 
and its work but will pass to the consideration of my subject 
as announced. 


“THE CONDITIONS THAT LIMIT AGRICULTURAL EFFICIENCY.” 


In discussing this subject I shall deal with it largely in its 
relations to the State of Maine. What, then, can we say of 
Maine as a field for the operation of those agencies, educational 
or otherwise, that make for the betterment of its rural people? 
But before we consider Maine agriculture specifically, and espe- 
cially before we discuss the factors that for the future will de- 
termine agricultural efficiency, we should bring to mind certain 


- great economic and social changes that have produced a marked 


effect in the entire group of eastern states. 

New England agriculture and the farm home are profoundly 
different from what they were a few decades ago. Up to 1850 
and later the agriculture of the eastern states was very general 
in its character and included a great variety of products that 
were needed for home consumption and to satisfy the varied 
needs of nearby markets. ~General farming was the order of 
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the day. But just previous to the Civil War and during several 
decades following it, there occurred in our western country 
the most rapid and extensive opening up of new lands for agri- 
cultural purposes that civilization ever witnessed. In half a 
century the center of our population and of our improved farm 
land moved from West Virginia to the middle west. Rapidly 
developing railroads, two hundred thousand miles being built 
between 1850 and 1900, not only carried settlers to the prairies 
but transported their vast output of corn, wheat and cattle to 
eastern markets. 

Accompanying this enormous expansion of our productive 
areas and indeed as an essential part of it came the develop- 
ment of labor-saving machinery which either destroyed or 
greatly minimized the industrial activities of the farm home 
and small village and centralized manufacturing, even of agri- 
cultural commodities, in factories mostly located in the centers 
of population. The spinning wheel, the loom, the churn and 
the cheese vat have disappeared from the farm home, and the 
shoemaker, the tin knocker and the grist mill are no longer 
found in the small village. Home-raised flour, home-spun 
jackets, linsey-woolsey dresses and boots from the nearby cob- 
bler no longer have much place in the economies of the rural 
family. In short, the farm has lost much of its economic inde- 
pendence and now must resort largely to an exchange of com- 
modities for meeting its increasingly varied needs. 

Another modifying clause has operated in New England from 
the day the first new land was cleared up to the present time. 
Just as ignorance, indifference or unscrupulous greed have 
devastated the nation’s wealth of waterpower, forests and min- 
erals, so many farmers, blind to their own interests and un- 
moved by their obligations to promote human welfare, or else 
mentally unequal to sound agricultural practice, have been 
profligate of the fertility of their soil. The settled portions of 
New England present a varied panorama of depleted farms 
scattered among those that are still prosperous, a condition that 
is intensified by the practical abandonment of rugged area 
which under existing conditions no longer furnish a margin of 
profit from tillage. 

We must also reckon with the ideals that have prevailed 
around the firesides of New England farm homes, for even 
there industrial and commercial conquest and professional suc- 
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cess have been exalted, and the imagination of the farmer boy 
has been fired with visions of power and eminence in the midst 
of the great werld beyond. 

The several economic changes I have enumerated, assisted 
by the unequal contest in legislative halls and in commerce be- 
tween unsyndicated agriculture and syndicated industrial inter- 
ests, have caused certain far-reaching results. New England 
and Middle State farmers could not meet western competition 
and during the last decades of the nineteenth century they suf- 
fered serious business hardships because they were unable to 
at once abandon old lines of production and enter upon new 
enterprises that were profitable. This immense expansion of 
our cultivated lands and the competition that rapid and cheap 
transportation has made possible between widely separated 
points not only depressed eastern agriculture but caused a read- 
justment of the areas of particular farm products .according to 
special soil and climate adaptations and business opportunity. 
New England must now produce that with which the west can 
least successfully compete. 

Again in the twenty years between 1880 and 1900 the open 
country of the eastern states became seriously depopulated. 
During this period the population of New York, the state in 
which I live, diminished 730,000 in places of less than 4,000 
persons, and in Maine the decrease was more than 70,000 over 
10% of all her people. ‘This result, due to a depressed eastern 
agriculture, the attraction of western homesteads, the central- 


ization of industrial life in the cities, and the commercial spirit - 


that has seized us, was inevitable. It was merely a distribution 
of population on the basis of opportunity, and no amount of 
sentiment, or philosophy or education, could have stopped it 
or very much modified it. A great deal has been written dur- 
ing the past few decades about keeping the boys from leaving 
the farm, and various causes for this desertion of the soil have 
been assigned. Appeals have been made to fathers and moth- 
ers, to the schools and to the college of agriculture to cure this 
agricultural unregeneracy on the part of farm boys and girls, 
but nothing could have neutralized the powerful influence of a 
widespread readjustment of business and the young men and 
women went where conditions forced them to go, in fact where 
many of them were needed. 
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And here I take the opportunity of saying what should in all 
justice be said in defense of the early workers in this college 
of agriculture. During the first thirty years of the life of this 
institution the boys who entered here, in the exercise of their 
inalienable right of choice, had a perverse way of electing to 
study engineering in some of its phases rather than agriculture. 
Because this was so, various persons from the platform and in 
the press, being possessed of a degree of ignorance that is essen- 
tial to severe and unmodified criticism, declared that the fault 
was with the administration of the college, that its faculty was 
not in sympathy with agriculture and deliberately led the young 
minds under its care into the by and forbidden paths of engi- 
neering and the studies that had always been a part of the older 
curricula. 

Those of you who are familiar with the history of those 
earlier days know that this criticism was not just. You know 
that bona-fide agricultural students were enthusiastically wel- 
comed as an oasis in a desert of engineering proclivity and were 
given all the opportunities that the means and the equipment of 
the college afforded, because the presence of such students was 
the surest way of convincing the public that the institution was 
fulfilling its real function. I assert that no men have ever 
espoused the cause of agricultural education who were more 
loyal or zealous in the performance of their duty than were, 
those pioneers in a work beset with inexperience, crude peda- 
gogical tools, public prejudice and untoward economic condi- 
tions. I give all honor to the teachers of today with their class 
rooms full of students of agriculture, but I want them, with 
humble minds, to remember that in educational means and 
methods they have entered into the fruit of other men’s labors, 
that the tide of economic affairs is in their favor and that had 
they begun their work forty years ago they would be fighting 
a battle instead of enjoying a victory. In those earlier days, 
the college of agriculture and the business of agriculture were 
in the grip of powerful and far-reaching influences that neither 
could nullify, and the depopulation of the farms and the lack 
of population in tne agricultural class rooms, were due to the 
same general causes. Let us rejoice that a new day is here 
with a returning tide of interest in the land. 

But I have digressed from my theme. I return to it to say 
that the most serious result of the conditions I have outlined has 
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been the depression of the social life of the rural people, per- 
haps less marked in Maine than in some other states partly 
because of the dominant influence of the grange. But that this 
depression is a fact to be reckoned with in at least portions of 
New England no student of rural life doubts. The rural church, 
while feeling the effect of the departure of ecclesiastical author- 
ity and of a marked change in religious thought, in the decline 
of its vigor and influence may be taken as an expression of a 
general change. We cannot deny the fact that a half-century 
ago, before the days of rapid communication, the isolation of 
the small but widely distributed centers of rural population was 
favorable to the maintenance of home enterprises and of such 
social activities as were adapted to country life. The attention 
of the people was concentrated upon home institutions into which 
flowed the industrial and social energies of the surrounding 
community. Now rural life is more or less drained of its social 
energy, for both commercially and in matters of human interest 
its attention is fixed upon those centers of population to which 
it has come to sustain a more or less suburban relation. We 
now need a redirected rural life that socially centers upon itself. 
I am one of those who hold that the degree of success attained 
in the development and maintenance of an elevated and attrac- 
tive human environment for the farm home will more fully 
determine the future of American agriculture than will the 
spread of vocational knowledge. 

When we come to consider Maine alone, it cannot be said that 
she has escaped the influences of the changes I have outlined. 
Nevertheless her present status is most encouraging. First of 
all, notwithstanding its age, Maine is still an agricultural state, 
and in this respect compares very favorably even with those 
great farming states of the middle west which New England 
helped to settle. In 1900, 63.8 per cent of her population was 
classified as rural while the figures for other states were, Ohio, 
55-2 per cent, Illinois 49 per cent, lowa 79.5 per cent, Michigan 
62.8 per cent and Wisconsin 65.5 per cent. These figures mean 
that, like certain great agricultural states, the majority of your 
population is dependent upon the soil for a livelihood. 

In one most important particular Maine stands pre-eminent 
among all her sister states. The census of 1900 showed that 
93.8 per cent of her farms were tilled by their owners, and that 
the same percentage of farmers owned farms, figures equalled 
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by no other state. The rental system has secured little hold on 
Maine agriculture, a fact of great significance as regards the 
character of her rural population both now and in the future, 
even if the individual farms are small. It is the permanently 
established families, devoid of the itinerant habits of the rent- 
ing farmer, that give stability and character to our rural popu- 
lation. It is the man who tills his own farm who is likely to 
dignify his citizenship by an active and intelligent interest in 
the affairs of his commurity and his state. It is the family 
hearthstone, sacred to the memory of many generations, that 
inspires us with love of home institutions. ‘This good state will 
possess agricultural strength as long as its farm homes rest 
amidst their own unencumbered acres. 

I think it is not flattery, but only a just estimate to say also 
that Maine possesses a comparatively high grade farm people. 
This assertion may not be susceptible of exact demonstration, 
but I regard as convincing proof of the accuracy of this state- 
ment the remarkable number of successful business and profes- 
sional men all over our land who are the product of Maine 
homes. Such men are not the children of intellectually and 
morally inferior parents. With the situation that now prevails 
and with agricultural and business conditions rapidly becoming 
more favorable to farming in the North Atlantic states, you 
have every stimulus for abandoning depletive methods and en- 
tering more fully into a constructive agricultural policy. 

This policy must be as broad as are the needs of agriculture, 
both vocational and social, and should be directed to certain 
general ends among which the following seem to be important: 

(1) If the waste of our soil resources is to be stopped and 
agriculture enter upon the policy of reconstruction, farm prac- 
tice must be brought more fully under the direction of scien- 
tific methods. 

(2) The day has come when this state must increasingly 
develop a specialized agriculture that takes account of soil, cli- 
mate and business adaptations. ‘There is no better sweet corn, 
potatoes, dairy products or apples than are produced in Maine. 
In some directions you are doing well, but you can do much 
better. I know of no more striking example of a shortsighted 
policy, or rather lack of policy, than your largely undeveloped 
possibilities of apple culture. 
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(3) The broad business relations that agriculture sustains, 
and which may be so profoundly modified by organization and 
legislation, both state and national, point to the need of edu- 
cating farmers to an intelligent community of action directed 
toward well defined and carefully considered ends. ‘This re- 
quires on the part of the individual wide vision and a broad- 
minded appreciation of the conditions essential to business suc- 
cess. [he intensely individualistic and unassimilable farmer is 
not in adjustment with his day and generation. 

(4) The social consciousness of the rural people should be 
more fully aroused and directed to higher social aims, to the 
end that country life institutions may be re-established. 

I shall not attempt to discuss in detail how these results are 
to be reached but shall try to point out rather certain considera- 
tions fundamental to the work of the college and station. All 
our efforts to promote agricultural efficiency, if they are to 
amount to anything, must focus on the individual. It is a 
fundamental truth, indeed it is axiomatic, that the art of agri- 
culture and the returns to the farm both materially and socially, 
will never rise higher than the level of the men who own and 
manage the land. No other class and no outside forces or 
devices can impose prosperity upon the farmer. The initiative 
is with him. If he wishes for better conditions for himself and 
his family they must proceed largely out of his own efforts. 
Neither the college of agriculture and its experiment station, 
nor any other agency can lift him over certain obstacles to suc- 
cess. It is a question of personal acquirement and endeavor. 
The remark is current that the only way to redeem or build up 
“agriculture is to make it more profitable. What agency is it 
that will make agriculture more profitable? Wa£ull government, 
will laws, will institutions, will propaganda? ‘These may stim- 
ulate action, may even create opportunity, but you must have 
men that will respond to stimulus and that are capable of enter- 
ing into opportunity. The great paternalistic agencies of gov- 
ernment will serve their highest purpose, not in mere gratuitous 
help to farmers which may breed a wrong attitude on their part, 
but rather in arousing personal initiative and endeavor. This 
means that educational efforts of some kind or other will be 
our chief dependence in accomplishing agricultural betterment 
whether we seek a more intelligent farm practice, more favor- 
able social conditions or juster laws. 
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And a great educational movement is here, one that is rapidly 
enlarging. It embraces in its sweep the university, the school, 
the church, the grange, agricultural organizations and even the 
railroad train, whose efforts include the college class room, short 
winter courses, farmers’ institutes, convention meetings, station 
bulletins, extension literature, demonstration farms,—in fact an 
almost bewildering variety of activity. The significant fact, the 
fact that should arrest our attention just now, is that this effort 
is very largely of a popular character, the distribution of highly 
diluted information. Not only is this information greatly atten- 
uated but taken as a whole it presents an unspeakable confusion 
of sound knowledge and unwarranted inference and opinion. 
Much of its is exploited in the name of science but has no sci- 
entific justification. ‘there are some self-ordained priests of 
science who teach strange doctrines. This kind of endeavor is 
absorbing much energy on the part of the college of agricul- 
ture, and to some extent, of the experiment station. 

Now these institutions are fixed and permanent agencies. 
They are here to stay, with an enlarging influence and useful- 
ness as time goes on. It is important to inquire, therefore, 
what is their true and most useful function, whether the almost 
resistless tide of popular agricultural propaganda is to carry 
them too far away from certain essential functions in promoting 
agricultural betterment which only they can exercise. I say 
this because there is, and always has been, more or less con- 
fusion in the public mind concerning what the college and sta- 
tion should be expected to do, and the experiment station espe- 
cially has been coerced into efforts that do not belong to it. I 
am inclined to think that Maine has largely escaped this mis- 
application of its station’s activities, and if so, it is a matter for 
congratulation. Do not abandon your wise attitude. 

Every department of human endeavor, agriculture no less 
than any other, needs as a basis of safe practice a body of well 
grounded knowledge. The greatest and the most permanent 
acquisitions that have come to agriculture as an art during the 
past fifty years are the outcome of profound scientific studies 
and our future success in conserving and developing the funda- 
mental resources of this nation will depend largely upon our 
increased mastery, through increased knowledge, of the matter 
and energy of the physical work. Knowledge is a limiting fac- 
tor in all human endeavor. It is the function of the station to 
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acquire knowledge agriculturally important rather than dis- 
tribute. The station is not a teaching agency either in the 
academic or popular field. If the investigator is not to be de- 
fended in the continuous and uninterrupted use of his time in 
the study of problems, but is to be submerged by the demands 
‘of a popular educational campaign, as is the tendency in some 
states, his value in the field of research will be practically de- 
stroyed. His appearances at farmers’ institutes, grange meet- 
ings and other popular gatherings should be judiciously limited. 
The farmer has a wrong point of view when, as is so often the 
case, he measures the value of a member of a station staff by 
the frequenecy and success of his platform appearances. Such 
an estimate is a failure to understand that agricultural practice 
has no greater need today than an enlarged vision through more 
and safer knowledge, and that a new truth may have vastly 
greater value than many volumes of pleasing addresses. 

There is no less reason for solicitude concerning the work of 
the agricultural college. Some days ago I took part in a con- 
ference of a few men, four of whom have developed with nota- 
ble success the agricultural colleges of departments under their 
care, and they were of one opinion concerning the critical need 
in the existing agricultural situation, viz., that it is an adequate 
supply of well trained investigators, teachers and leaders. The 
fact is, experiment stations are inadequately supplied with men 
competent to enter the field of inquiry, the number of college 
teachers who have made a notable success in the agricultural 
class room is surprisingly small and the supply of trained and 
well equipped minds available for service in carrying on the 
widespread efforts of popular education is much below the de- 
mand. ‘These are fundamental weaknesses. 

The relations between sound learning and the farm are not 
unusual or peculiar. It is as essential to agriculture as to any 
other vocation, that its activities shall be related to centers of 
intellectual stimulus and acquirement, where studious minds shall 
deal with truth under well organized and searching academic 
methods, and where students shall be trained to be safe and 
conservative exponents of agricultural science. The shifty va- 
porings of mere opinion are just as dangerous to agriculture as 
they would be to the practice of engineering. Moreover, the 
man destined for leadership in agriculture should be broadly 
equipped. Narrow technical training that ignores human rela- 
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tions is not adequate to meet the economic and social problems 
now involved in agricultural betterment. Mere vocational effi- 
ciency never has become the measure of a broadly useful man 
or of a strong community, and never will. Do not think that I 
deprecate the popular educational efforts that have proved so 
useful in this and other states. I would not have less of them 
but I would have them rest more fully on a substratum of sound 
knowledge and safe thinking, which it is the function of the 
college to build. The investigator in his laboratory and the 
teacher in his class room may receive less of popular apprecia- 
tion and approval than those workers who meet the public, but 
they may rest content in the assurance that their labors are 
supremely important. 

I am confident that these functions of the experiment station 
and the college, the importance of which I have been trying to 
- set forth, will be magnified as time goes on. We are coming 
to see, with surprising tardiness, to be sure, that the college is 
but a single factor in a great agricultural movement and that 
it does not occupy the whole field of agricultural education, and 
cannot do so. The needs of a majority of our youth must be 
met by other agencies. Notwithstanding their great useful- 
ness, these agencies must be something else than the farmer’s 
institute and agricultural press whose discussions are too con- 
flicting and partake too largely of mere personal opinion to 
effectively diffuse a body of well organized knowledge. The 
secondary school, whether the academy or high school, and 
even the grades below these, must be readjusted to a type of 
instruction more effective in meeting present day demands be- 
fore we shall establish a widespread, systematic and well scru- 
tinized knowledge of the environment of farm life. Some day 
we shall remove from off the face of the earth the apology for 
a schoolhouse that now stands in every township and substitute 
space and materials for instruction in the realities of human 
life and activity, and we shall train teachers to utilize these 
facilities. When these things are done for the schools, when 
educational work of the more popular kind becomes organized 
sc. as not to divert the energies of the investigator and the col- 
lege teacher, then we shall have a division of effort among 
several agencies that will make for the higher efficiency of 
them all. 
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Do not think that I would have college divorced from the 
effort of extending knowledge in a popular way. Indeed, I 
regard it as wise that extension teaching is being placed more 
and more under the direction of the agricultural colleges, be- 
cause there is coming rapidly a profound change in the means 
and methods of such teaching. The old farmer’s institute, that 
useful agency that has been the arena of much speaking and 
little real demonstration, is bound to pass away and the day 
of object lesson instruction is coming, a method that requires 
the services of technically trained men. Over twenty agri- 
cultural colleges have established extension teaching depart- 
ments, or their equivalent, and if the bill now before Congress 
becomes a law the object of which is to aid the colleges by 
federal appropriations to enlarge their extension work, such 
teaching will undoubtedly pass into the hands of college depart- 
ments organized for that purpose. 

But we should make no apologies for the past. ‘The means 
and methods of agricultural education are being developed 
through experience that is inevitably attended by mistakes. 
Nevertheless, since our crude beginnings a half century ago 
we have attained an epoch-making success that is exercising a 
profound influence on the policy of all educational institutions 
from the primary school to the university. We shall be wise 
if in all the readjustments through which we are passing, we 
hold fast to the one ideal that has exalted all education worthy 
of the name, the cultivation and perpetuation of those attributes 
of human character that are the most precious fruit of a Chris- 
tian civilization and are the ultimate defence of all our inter- 
ests both material and social. 
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BrigF Historica, SKETCH OF THE MAINE AGRICULTURAL 
EXPERIMENT STATION. 


The Legislature of 1885 enacted a law establishing the Maine 
Fertilizer Control and Agricultural Experiment Station. The 
purpose of the Station as defined in Section 1 of the act was 
as follows: “That for the purpose of protection from frauds 
in commercial fertilizers, and from adulterations in foods, feeds 
and seeds, and for the purpose of promoting agriculture by 
scientific investigation and experiment, the Maine Fertilizer 
Control and Agricultural Experiment Station is hereby estab- 
lished in connection with the State College of Agriculture and 
Mechanic Arts.” The act was approved by the Governor 
March 3, 1885, and early in April the Station was organized 
with a director, who was also chemist, an assistant chemist, 
and an assistant in field and feeding experiments. 

It depended for its quarters upon the hospitality of the Maine 
State College. A chemical laboratory for the Station was par- 
titioned off from the Maine College laboratory and supplied 
with apparatus. Part of the dairy room of the College was 
fitted up with apparatus for use in experiments involving the 
handling of milk. A part of the new barn just erected by the 
College was turned over to the Experiment Station for feed- 
ing experiments and was fitted up with stalls, scales, ete. Field 
experiments were started by laying off about three acres of 
land into blocks, and box experiments for growing plants were 
also begun. 

While the principal object of the establishment of this Sta- 
tion was the maintenance of a fertilizer control, in the first 
months of existence lines of investigation were entered upon, 
many of which have been continuously followed by this Station. 

The Maine Fertilizer Control and Agricultural Experiment 
Station existed about two and a half years and issued 26 bul- 
letins and 3 reports, the former being published only in the 
leading papers of the State and the latter as a part of the report 
of the Maine Board of Agriculture. Upon the passage by 
Congress of what is known as the Hatch Act, establishing agri- 
cultural experiment stations in every state, the Legislature of 
1887 repealed the law of March 3, 1885, by an act which took 
effect October 1, 1887. It was expected at the time this act 
was passed, that by October first a station would be in opera- 
tion under the provisions of the national law. This did not 
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prove to be the case, owing to the failure of Congress to appro- 
priate money, and had not the College assumed the risk of 
advancing the funds to pay the expenses of the Station, work 
would have ceased on the date in which the old station law 
stood repealed. As it was, work was continued until January, 
1888, when the station force disbanded to await the action of 
Congress. It was not until after the passage of the deficiency 
bill early in February, 1888, the funds became available for the 
payment of the expenses of the year 1887-1888. Prior to this, 
the Maine Legislature of 1887 had accepted the provisions of 
the Hatch Act on the part of the State, and at the meeting of 
the College Trustees in June, 1887, the present Station was 
organized as a department of the College by the election of a 
director and two other members of the staff of officers. 

At a meeting of the trustees, held February 16, 1888, a gen- 
eral plan for carrying out the provisions of the Hatch Act, 
involving the expenditure of $15,000 per annum, was presented 
to the Board of Trustees and was accepted by them, and the 
aevelopment and management of the Station under this plan 
was placed in the charge of a Station Council, made up of the 
President of the College, the Director of the Station, the lieads 
of the various departments of the Station, three members of 
the Trustees and a representative from each of the State agri- 
culture organizations. 

The Station Council meets once a year. At this meeting, the 
Director and other members of the station staff outline the 
work which has been undertaken in the past year and make 
recommendations for the following year. Such of these as 
commend themselves to the Station Council as well as sugges- 
tions from that body are approved and the Director is instructed 
to carry them out in detail. The appointment of members 
of the staff is made by the Trustees, and the recommendations 
of the Council are subject to their approval. 

The Director is the executive officer of the Station and 
passes upon all matters of business. ‘The members of the staff 
have charge of the lines of work which naturally come under 
their departments. 

The Station has published 25 Annual Reports, aggregating 
5500 pages, over 200 bulletins ranging from a single page to 
75 pages or more, and nearly 400 miscellaneous publications, 
chiefly circulars of information. Space will not permit an 
enumeration of the lines of work undertaken and reported. 
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STATION CouNcIL—1885-I9I0. 


OFFICERS. 


Presidents. 


Z. A. Gilbert, 1885-1887. 
Merritt C. Fernald, 1888-1892. 


Abram W. Harris, 1893-1901. 


George E. Fellows, 1902- 
s < 


Secretaries. 


Samuel L. Bordman, 1885-1887. 
Whitman H. Jordan, 1888-1896. 


Charles D. Woods, 1896- 


MEMBERS. 


Z. A. Gilbert, 1885-1888. 


Samuel L. Boardman, 1885-1887. 


William Downes, 1885-1887. 
Rutillus Alden, 1888-1894; 19v2- 


William H. Strickland, 1888-1890. 


Arthur L. Moore, 1889-1899. 
B. Walker McKeen, 1880-1901. 
D. H. Knowlton, 1889-1893. 

I. O. Winslow, 1889-1893. 
Benjamin F. Briggs, 1893-1898. 
Ora O. Crosby, 1894-1896. 


Eliott Wood, 1895-1808. 
Charles S. Pope, 1895- 
Otis Meader, 1897-1899. 
Edward B. Winslow, 1899-1902. 
Voranus C. Coffin, 1899-1902. 
John A. Roberts, 1900- 
Eugene H. Libby, 1900- 
Augustus W. Gilman, 1902- 
Albert J. Durgin, 1903-1907. 
Charles L. Jones, 1903- 
Samuel W. Gould, 1907- 


THE Station StarrF—1885-r1010. 


DIRECTORS. 
Walter Balentine,* April 1-June 30, 1885. 
Whitman H. Jordan, July 1, 1885, to June 30, 1806. 
Charles D. Woods, director July 1, 1896— 


CHEMISTRY. 


James M. Bartlett, 1885- 

Lucius H. Merrill, 1886-1908. 
Fred C. Moulton, 1805. 

Henry B. Slade, 1906. 

Ora W. Knight, 1896-1902. 
Andrew J. Patten, 1897-1808. 
Horace L. White, 1808. 

Edward R. Mansfield, 1899-1903. 


Clifford D. Holley, 1900-1902. 
Herman H. Hanson, 1902- 
Sanford C. Dinsmore, 1903-1905. 
Lewis I. Nurenberg, 1905. 
Arthur C. Whittier, 1906-1908. 
Johanna ©. Colcord, 1906-1900. 
Jozeph iY. Merrill, 1900. 

Albert G. Durgin, t909- 


AGRICULTURE. 
Gilbert M. Gowell, 1885-1887, 1896- Lucius J. Shepard, 1899-1901. 


1907. 
Walter Balentine, 1889, 1893. 


* Acting director. 


Wellington Sinclair, 1909- 
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ENTOMOLOGY. 
Francis L. Harvey, 1888-1899. Herbert W. Britcher, 1901-1903. 
Fred D. Briggs, 1888-1893. Edith M. Patch, 1904- 
Gilman A. Drew, 1900-1903. Oscar A. Johannsen, 1909- 


VETERINARY SCIENCE AND BACTERIOLOGY. 
Fremont L. Russell, 1888-1900. 


HORTICULTURE. 
Lea B. Plummer, 1801. Perley Spaulding, 1gor. 
Welton M. Munson, 1891-1907. Marshall B. Cummings, 1902-1904. 
Harris P. Gould, 1892-1896. Walter W. Bonns, 1909- 


Lucius J. Shepard, 1896-1809. 


SEED ANALYST AND PHOTOGRAPHER. 


Bessie G. Tower, 1905. Royden L. Hammond, 1906- 
PLANT PATHOLOGY. 
Warner J. Morse, 1906- Charles E. Lewis, 1908- 
BIOLOGY. 
Raymond Pearl, 1907- Maynie R. Curtis, 1908- 


Frank M. Surface, 1907- 


STENOGRAPHERS AND CLERKS. 


Mrs. J. Hamlin Waite, 1888-1897. Blanche F. Pooler, 1906- 
Mary W. Hutchinson, 1897-1901. Lottie E. McPheters, 1908- 


Annie M. Snow, 1901-1900. Harry M. Woods, 1909-1910. 
LABORATORY ASSISTANTS, ETC. 

E. T. Bond, 1886-1887. Henry A. Millett, 1900- 

A. T. Jordan, 1888-1890. Frank D. Sterry, 1907-19009. 

F. H. T. Hayes, 1891-1893. John Summers, 1909- 

Harry McLean, 1894-1895. Alice W. Averill, 1908. 

Walter Ja, 1895-1806. Harry Alexander, r1910- 


B. R. Mosher, 1896-1800. 
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